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CUTTING    OL'T    THE    COKE   UF    THE   BIG    TUNNEL. 


LATEST    AND    GREATEST    WORLD 
TUNNEL 

The  tunnel  interior  here  shown  tells  its  own 
story  most  impressively.  The  work  shown  is 
in  France  where  while  the  greatest  war  of  the 
ages  is  taxing  the  nation's  resources  to  the  ut- 
termost the  obligation  of  providing  for  its  fu- 
ture life  and  growth  is  still  imperative.  More 
than  a  dozen  years  ago  the  plans  became  oper- 
ative for  a  canal  to  connect  the  important  sea- 
port of  Marseilles  with  the  river  Rhone  and 


the  existing  system  of  interior  waterways,  and 
the  work  has  been  carried  on  notwithstanding 
the  exigent  war  conditions. 

The  total  length  of  the  canal  is  51  miles  and 
its  water  section  is  82  feet  wide  and  10  feet 
deep,  with  wide  tow-paths  on  each  side.  The 
most  exacting  engineering  feature  is  the  tunnel, 
the  necessity  of  building  which  long  held  back 
the  entire  enterprise.  This  tunnel  which  is  now 
within  sight  of  completion  is  in  more  than  one 
particular  the  greatest  yet  undertaken  in  the 
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world.  It  is  4)  J  miles  long,  which  makes  it  the 
longest  in  France,  but  its  sectional  area  is 
about  ten  times  that  of  an  ordinary  railroad 
tunnel  while  the  rock  to  be  removed  is  some  SO 
per  cent,  more  than  that  taken  from  the  two 
Simplan  tunnels  and  very  nearly  double  that 
from  the  St.  Gothard. 

The  tunnel  section  may  be  conveniently  de- 
scribed as  a  horizontal  rectangle  upon  which  is 
superimposed  a  circular  segment,  giving  an  ex- 
treme width  of  79  feet,  a  height  of  50  ft.  and  a 
section  of  3,250  sq.  ft.  The  tunnel  construction, 
which  was  through  sound,  hard  rock,  requir- 
ing little  timbering,  was  carried  on  from  three 
arch  headings  of  about  100  sq.  ft.  area  which 
were  then  opened  into  each  other,  leaving  a 
large  central  section  to  be  removed  later. 

The  lining  of  the  tunnel  is  of  masonry  backed 
on  concrete,  which  is  made  of  a  special  lime 
and  not  from  the  usual  Portland  cement.  The 
retention  of  the  central  mass  until  the  last  made 
it  easy  and  profitable  to  do  all  the  lining  with- 
out the  erection  of  high  and  expensive  scaf- 
folding. The  half  tone  shows  the  lining  com- 
pleted and  the  removal  of  the  core  in  progress, 
this  operation  being  similar  to  any  out  of  door 
rock  work.  It  will  be  seen  that  the  latest  type 
of  hand-held,  one-man  drills  are  employed.  The 
trains  for  removing  the  spoil  are  drawn  by 
compressed  air  locomotives  in  the  headings  and 
by  steam  in  the  open  section.  The  "holing 
through"  of  the  tunnel  was  celebrated  on  May 
6  of  last  year  and  was  spoken  of  in  the  Au- 
gust issue  of  Compressed  Air  Magazine.  It 
is  understood  that  two  or  three  years  will  still 
be  required  for  the  completion  of  the  entire 
work. 


An  indication  of  the  widespread  interest  in 
engineering  circles  as  to  our  future  commer- 
cial and  engineering  relations  with  South 
American  countries  is  given  by  the  fact  that 
180  out  of  231  students  entering  Stevens  Insti- 
tute of  Technology  this  fall  have  elected  to 
study  Spanish  instead  of  French  or  German. 
This  is  a  remarkable  increase  in  proportion 
over  other  years  at  Stevens  in  favor  of  Span- 
ish. Every  student  entering  Stevens  is  requir- 
ed to  study  one  foreign  language  during  the 
first  two  years  of  his  course,  and  is  allowed 
to  choose  either  advanced  French  or  German 
or   beginner's    Spanish. 


FIG.   I.     ON  CROW  NEST  MOUNT.MN. 

ROCK   WORK   ON   STORM   KING  HIGH- 
WAY 

BY  H.  L.   HICKS 

Construction  work  is  being  pushed  on  the 
Storm  King  Road,  the  final  link  in  the  New 
York  State  Highway  between  New  York  and 
Albany.  It  extends  a  distance  of  4%  miles 
between  West  Point  and  Cornwall,  N.  Y.  For 
practically  the  entire  distance  the  road  is  a  side 
hill  cut  around  Crow  Nest  and  Storm  King 
Mountains.  It  directly  overlooks  the  Hudson 
River  and  reaches  at  its  highest  point  an  eleva- 
tion of  400  ft.  above  sea  level. 

The  mountain  sides  are  very  steep  and  in- 
accessible and  road  building  presents  many 
difficulties.  The  excavation  work  required 
totals  60,000  cu.  yd.  of  rock  and  80,000  cu.  yd. 
of  earth  and  boulders.  The  rock  is  a  bastard 
granite  and  the  boulders  vary  in  size  up  to 
250  cu.  yd.  There  are  seven  gangs  at  work  in 
four  different  places,  making  the  cut  and  build- 
ing the  retaining  wall.  This  is  from  10  to  50 
ft.  in  height,  from  3  to  8  ft.  being  laid  in 
mortar  and  the  balance  dry  masonry,  complet- 
ed by  a  rustic  stone  parapet.  Stones  for  the 
wall  are  placed  by  four  hoists  and  two  cranes. 
The  balance  of  the  handling  and  hauling  is 
done  by  hand  and,  at  one  working,  by  mules. 

JACKHAMERS 

Drilling  for  excavation  and  for  anchoring 
the  retaining  walls  is  done  by  Jackhamers,  of 
which  there  are  12  in  use.  These  hand  drills 
are  giving  a  good  account  of  themselves  al- 
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FIG.    2.       AWKWARD    JACKHAMER    DRILLING. 

though  the  duty  is  a  severe  one.  Much  of  the 
work  is  done  in  places  and  at  angles  which 
make  it  impossible  for  the  drill  runner  to 
properly  hold  his  machine.  In  fact,  it  is  quite 
common  for  the  drill  to  support  the  man  in- 
stead of  the  man  holding  the  drill.  In  drilling 
the  cliff  at  Storm  King,  where  the  cut  rose  a 
sheer  150  ft.  above  the  road  bed,  the  workmen 
drilled  while  suspended  in  a  harness  of  heavy 
canvas  bands.  Unfortunately  for  the  con- 
tractor this  portion  of  the  work  was  brought 
to  a  standstill  at  a  time  when  the  Jackhamer 
operators  had  been  working  in  mid-air  long 
enough  to  have  become  accustomed  to  it  and 
to  have  reached  their  maximum  efficiency.  A 
stone  company,  whose  unused  crusher  plant, 
lying  at  the  foot  of  the  cliff  was  damaged  by 
falling  rock,  obtained  an  injunction  indefinitely 
halting  work  at  this  place. 

Cross  bits  are  used  at  all  workings.  Sharpen- 
ing is  done  both  by  hand  and  by  a  Leyner 
sharpener.  The  latter  is  mounted  on  the  edge 
of  the  cliff  with  scant  protection  from  the  ele- 
ments. It  is  used  for  shanking  as  well  as 
sharpening.  Air  for  operating  the  Jackhamers 
and  hoists  at  all  workings  is  piped  from  a  plant 
at  the  Cornwall  end  of  the  contract.  This  air 
compressing  plant,  a  1,400  cu.  ft.  Imperial 
short  belt,  electric  motor  driven  machine,  was 


FIG.    3.       Kuri-ll     (iRADED    ROADW.VV. 

purchased,  as  it  stands  from  the  Oscar  Daniels 
Co.,  who  had  recently  completed  the  Moodna 
Siphon  of  the  Catskill  Aqueduct.  The  air  line 
follows  the  track  of  the  West  Shore  R.  R.  at 
the   foot  of   the  mountains.     There   is   500   ft. 


FIG.  4.    LEVNER  DRILL  SHARPENER  ON  EDGE  OF  CLIFF. 


8230 


COMPRESSED  AIR  MAGAZINE. 


of  6-in.,  300  ft.  of  4-in.  piping,  the  balance 
being  of  2-in.  diameter.  All  branches  from 
this  main  air  line  to  the  working  places  are 
of  2-in.  pipe. 

Considerable  trouble  is  experienced  from 
rock  falling  on  the  railroad  tracks.  The  con- 
tractor maintains  a  locomotive  crane  on  a  sid- 
ing at  the  foot  of  each  mountain,  although  the 
rock  that  comes  down  is  usually  small  enough 
to  be  removed  by  hand.  At  the  time  the  wri- 
ter's visit  a  flying  fragment,  striking  a  tele- 
graph pole,  broke  it  in  half.  At  other  times 
rails  have  been  broken. 

The  John  L.  Hayes  Construction  Co.  of 
Cornwall,  N.  Y.,  is  building  this  road  under 
the  personal  direction  of  Mr.  John  L.  Hayes. 
Mr.  A.  C.  Perkins  is  superintendent,  assisted 
by  Mr.  J.  J.  O'Neill. 


THE    ENGINEER    SAVES    THE    MACA- 
RONI 

In  the  following  interesting  narrative  which 
we  reproduce  from  a  recent  issue  of  Saturday 
Evening  Post  it  is  to  be  noted  that  while  the 
chemical  engineer  is  spoken  of  all  through  the 
article  there  was  really  no  chemistry  involved 
in  the  solution,  although  it  may  have  entered 
into  the  preliminary  investigations.  Success 
came  with  the  proper  adjustment  of  the  tem- 
perature and  humidity  of  the  air  and  its  proper 
circulation. 

Two  young  Italians,  who  had  worked  in  a 
small  but  successful  macaroni  factory  in  the 
East,  started  an  enterprise  of  this  kind  in  a 
Western  city.  Their  drier  was  an  exact  re- 
production of  the  one  in  the  plant  where  they 
had  worked.  The  product  of  their  little  fac- 
tory was  entirely  acceptable  to  their  market; 
and,  as  both  these  young  Neapolitans  were 
hustlers  and  were  well  located,  their  business 
grew  in  the  course  of  a  few  years  to  a  point 
where  they  faced  the  necessity  of  providing  a 
much  larger  output.  Consequently  they  built 
an  addition  to  their  factory  and  installed  a 
drier  of  large  capacity,  calculated  to  take  care 
of  all  the  expansion  they  could  reasonably  ex- 
pect in  the  next  few  years.  The  new  drier 
was  modeled  after  the  one  that  had  given 
them  such  satisfactory  service  from  the  very 
beginning  of  their  business. 

Probably  one  of  the  greatest  strains  to  which 
the  true  Neapolitan  temperament  was  ever 
subjected  was  exerted  when  the  two  partners 
made  the  discovery  that  the  product  of  their 
new  drier  was  so  far  inferior  to  that  of  the  old 


one  as  to  spell  failure  for  them  unless  the 
trouble  could  be  corrected.  Instead  of  being 
hard  and  brittle,  and  breaking  with  a  long 
fracture,  the  tubes  of  macaroni  from  the  new 
drier  were  green  and  semi-elastic,  with  the 
result  that  they  were  both  unacceptable  for  im- 
mediate use  and  were  prone  to  mold  and  spoil. 

One  alteration  after  another  was  made  in 
the  equipment  of  the  new  drier,  but  without 
producing  any  marked  improvement  in  the 
product.  This  period  of  hit-or-miss  experi- 
ment extended  over  several  months,  the  pro- 
prietors growing  more  desperate  with  every 
passing  week. 

Finally  they  took  one  of  their  most  intelli- 
gent customers  into  their  confidence  and  he 
advised  them  to  consult  a  leading  chemical 
engineer,  whose  laboratories  were  located  in 
Chicago.  He  warned  them  that  probably  the 
fee  would  not  be  small  and  that  satisfactory 
results  could  not  be  guaranteed.  As  it  was 
clear  to  them  that  they  were  facing  financial 
ruin,  they  decided  to  accept  the  alternative, 
take  the  chances,  and  see  what  laboratory 
science  could  do  for  a  macaroni  drier  and  its 
product. 

The  chemical  engineer  first  satisfied  him- 
self that  the  failure  of  the  product  was  not 
due  to  any  defect  in  the  materials  used — which 
were  found  to  be  of  the  highest  quality — but 
that  the  fault  must  lie  in  the  curing  alone. 

A  CLIMATE  TO  ORDER 

He  then  defined  his  problem  by  saying  that 
it  was  up  to  him  to  create,  inside  of  that 
drier,  an  ideal  Italian  climate  which  could  be 
relied  upon  to  remain  the  same  day  after  day. 
This  he  finally  succeeded  in  doing,  securing 
a  combination  of  heat,  humidity  and  air  ve- 
locity that  was  practically  "foolproof,"  and 
that  cured  the  macaroni  as  perfectly  as  if  it 
was  dried  in  the  sunshine  and  breezes  of  Italy. 

Naturally  any  attempt  to  convince  these  two 
Neapolitans  that  industrial  chemistry  is  either 
impractical  or  too  expensive  an  aid  for  the 
small  manufacturer  would  be  so  much  wasted 
breath.  They  look  upon  the  laboratory  of 
the  consulting  chemist  to  whom  they  appealed 
for  help  very  much  as  a  rescued  seaman  might 
look  upon  the  life-saving  station  whose  crew 
had  saved  him  when  he  seemed  ready  to  sink. 


A  man  in  Canada  traveled  from  Dundas  to 
Niagara  Falls,  125  miles,  on  four  gallons  of 
gasoline — 31  miles  per  gallon — in  a  Gray-Dort 
4-cyl.  car. 
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AIR  DELIVERY  FACTORS  OF  BLOWING 
ENGINES 

BY   W.   THINKS 

Whenever  the  air  delivery  as  determined  by 
the  indicator  card  is  compared  to  the  air  as 
computed  from  the  chemical  reactions  in  the 
blast  furnace,  or  to  the  quantity  found  from  a 
careful  test,  a  discrepancy  is  discovered.  The 
actual  air  delivery  is  always  smaller  than  that 
computed  from  the  indicator  card.  The  rea- 
sons for  this  difference  are  heat  interchange, 
and  leakage.  During  compression,  air  heats 
the  walls  of  the  air  tub.  During  suction,  the 
walls  heat  the  incoming  air  to  an  unknown 
temperature.  The  air  tub  is,  therefore,  filled 
to  an  extent  indicated  by  the  card,  but  with 
air  of  smaller  density,  the  unknown  reduction 
of  density  corresponding  to  the  unknown  rise 
of  temperature.  However,  the  change  of 
density  varies  within  certain  limits  which  are 
well  known  from  tests,  and  is  not  responsible 
for  the  great  reduction  of  air  delivery  shown 
by  old  and  worn-out  engines.  In  the  latter 
cases  leakage  plays  an  important  part.  Leak- 
age through  the  inlet  valves  is  a  direct  loss  of 
air  delivery.  It  can  be  heard,  and  is  usually 
attended  to  for  that  reason.  Leakage  past 
the  piston  and  back  through  the  discharge 
valves  causes  not  only  direct  losses  in  air 
delivery,  but  also  indirect  losses.  Air  heated 
by  compression  and  slipping  back  to  the  inlet 
retains  its  high  temperature  while  slipping 
back,  and  is  raised  to  a  much  higher  tempera- 
ture during  re-compression.  The  cylinder  walls 
assume  a  much  higher  temperature,  and  what 
little  air  comes  in  is  still  further  reduced  in 
density. 

The  problem  of  determining  the  air  delivery 
from  the  indicator  card  with  a  fair  degree  of 
accuracy  then  resolves  itself  into  these  two 
problems :  First  to  eliminate  leakage,  second, 
to  determine  the  factor  for  the  reduction  of 
density. 

As  before  mentioned,  leakage  of  the  inlet 
valves  can  plainly  be  heard  and  is,  therefore, 
eliminated,  except  in  sadly  neglected  furnace 
plants,  where  nobody  cares  what  the  air  de- 
livery is.  Leakage  past  the  piston  and  through 
the  discharge  valves  is  not  so  easily  found, 
unless  the  engine  is  equipped  for  discovering 
it.  With  equipment,  its  detection  offers  no 
difficulties.  In  Fig.  i,  with  valves  B  and  C 
open,  leakage  of  the  upper  discharge  valves 
can  be  tested;  with  valves  E  and  F  open,  that 
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of  the  lower  discharge  valves  can  be  tested. 
With  A  and  B,  and  E  and  F  open,  C  and  D 
closed,  leakage  past  the  piston  is  discovered. 
Indicator  openings  now  serve  the  same  purpose 
to  a  limited  extent,  but  only  very  incompletely. 
In  any  well  regulated  plant,  tests  for  valve  and 
piston  leakage  should  be  made  once  a  week. 
Leakage  of  the  upper  discharge  valves  can  be 
estimated  by  placing  piston  in  bottom  posi- 
tion with  valves  B  and  C  open  and  by  rapidly 
closing  B.  The  rate  of  pressure  rise  above 
the  piston  gives  an  indication  of  the  valve 
leakage   (provided  that  the  piston  is  tight). 

With  leakage  either  eliminated  or  accounted 
for,  the  second  factor,  namely,  the  relation 
of  air  density  outside  of  air  cylinder  can  be 
investigated. 

This  factor,  which  means  ratio  of  air  density 
(at  end  of  suction  stroke)  in  cylinder  to  air 
density  of  cylinder,  is  always  less  than  unity. 
It  varies  with  the  size  of  the  air  cylinder,  with 
the  area  exposed  to  inflowing  and  outflowing 
air,  with  the  time  during  which  the  air  is  in 
contact  with  the  heated  surface,  and  above 
everything,  with  the  temperature  range  of  the 
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FIG.  2. 

cylinder.  Fortunately,  the  first  three  variables 
really  vary  very  little  in  blowing  engine  prac- 
tice, so  that  the  influence  of  the  temperature 
range  is  the  only  one  which  need  be  considered 
in  practice.  From  tests  made  by  the  author 
and  from  tests  published  elsewhere,  the  fol- 
lowing table  was  prepared : 
Blast  pres.  lbs.  10  12  14  16  18  20  22  25  30 
Density  Factor  .93  .92  .91  .90  .89  .88  .87  .86  .84 

Size  of  engine  and  design  exert  an  influence 
which  cannot  be  entirely  overlooked,  but  con- 
ceding that  influence,  we  may  say  that  the 
values  of  the  table  are  probably  correct  within 
i/^  per  cent,  either  way.  This  means  that  for 
20  pounds  per  square  inch  blast  the  factor 
may  be  as  high  as  89^  per  cent,  or  as  low  as 
86H  per  cent. 

A  few  examples  will  show  the  use  of  the 
tabulation.  Fig.  2  is  an  idicator  card  taken 
from  a  blowing  engine  with  mechanically 
operated  piston  inlet  valves  and  with  me- 
chanically closed  pot  outlet  valves.  The  ap- 
parent volumetric  efficiency  from  the  card  is 
97.2  per  cent.  Blast  pressure  is  17,  hence 
density  factor  equals  .895  which  makes  the 
volumetric  efficiency  equal  to  .895  X  97-2  =  87 
per  cent.  The  air  cylinder  is  of  9  ft.  diameter 
with  5  ft.  stroke ;  speed  was  40  revolutions 
per  minute,  hence  air  delivery  of  that  cylinder 
end  is  .7854  X  9'  X  5  X  40  X  -87  =•  ii,oo3 
cu.  ft.  per  min. 

Fig.  3  is  an  indicator  card  taken  from  a 
blowing  engine  with  automatic  plate  valves 
and  with  inlet  pipe.  It  is  evident  that  the 
pressure  at  the  end  of  the  suction  stroke  rises 
(due  to  the  momentum  of  the  air  in  the  inlet 
pipe)  above  the  atmosphere.  The  apparent 
volumetric  eflficiency  is  100.7  per  cent.  The 
blast  pressure  is  151^  pounds  which  means  a 
density  factor  of  .903.  The  volumetric  effici- 
ency is  100.7  X  .903  =  91  per  cent.  From  the 
diameter  of  the  air  cylinder,  the  stroke  and 
the  revolutions  per  minute,  the  air  delivery 
is  easily  found. 


FIG.   3. 

It  is  understood  that,  for  the  determination 
of  the  air  weight  passing  through  the  engine, 
air  temperature  and  barometric  pressure  at 
the  inlet  to  the  engine  must  be  known. — Blast 
Furnace  and  Steel  Plant. 


VARIED   USES  OF  A  PNEUMATIC 
TAMPING  OUTFIT 

BY  CHARLES  BRENNAN* 

The  acuteness  of  the  labor  situation  in  1915 
necessitated  a  substitute  for  track  laborers, 
and  as  the  larger  steam  roads  in  the  East 
during  the  seasons  of  1914  and  1915  were 
using  pneumatic  outfits  with  excellent  results 
in  ballasting  track,  this  company  turned  its 
attention  to  the  tamping  question.  After  going 
into  the  situation  thoroughly  it  was  decided 
to  try  out  the  pneumatic  type  of  tamper.  An 
order  was  accordingly  placed  for  equipment 
for  a  trial  test,  and  upon  the  completion  of  this 
test,  which  was  highly  satisfactory,  an  order 
was  placed  for  a  gasoline-engine-driven  pneu- 
matic tamping  outfit.  The  following  descrip- 
tion shows  to  what  varied  uses  such  an  outfit 
can  be  put,  and  the  economies  which  are 
effected  thereby. 

The  first  outfit  obtained  was  gasoline-engine 
driven  and  it  was  purchased  in  1915.  With 
this  equipment  12,714  ft.  of  track  was  tamped 
between  Oct.  i  and  Dec.  2,  1915,  in  addition 
to  miscellaneous  jobs  completed.  In  the  spring 
of  1916,  a  lo-h.p.  motor-driven  outfit  was  put 
into  service  as  being  more  economical  for  an 
electric  railway,  although  it  had  to  be  towed, 
whereas  the  gasoline  outfit  was  self-propelled. 
Both  outfits  came  from  the  Ingersoll  Rand 
Company. 


*Engineer     Maintenance    of    Way,     United 
Traction  Company,  Albany,  N.  Y. 
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TAMPIXG   TIES, 

At  present  a  test,  namely,  that  of  using  four 
guns  instead  of  two,  by  the  substitution  of  a 
15-h.p.  motor  for  a  lo-h.p.  motor  and  by 
changing  to  a  larger  pulley,  which  an  Eastern 
railway  property  is  trying  out,  is  being  watch- 
ed with  considerable  interest.  If  the  test 
proves   successful,   it   is   the   intention   of   this 


company  to  remodel  its  outfit  accordingly,  as 
it  now  operates  but  two  tamping  guns.  A 
compressor  outfit  mounted  on  a  wagon  that 
will  operate  from  four  to  six  guns  will  be  built 
in  the  United  Traction  Company's  shops  dur- 
ing the  coming  winter. 

In  reballasting,  where  tracks  are  being  re- 
constructed in  connection  with  improvement 
of  streets,  and  where  traffic  is  being  carried 
on  continuously  on  both  tracks,  an  outfit 
mounted  on  a  wagon  with  wide  tires  is  easier 
to  handle  than  one  equipped  to  run  over  tracks, 
since  it  weighs  in  the  neighborhood  of  4,500 
lb.     Where  track  is  being  reconstructed  with- 


TOOTHING  OUT  POCKETS  IN  BRICKS. 


DRILLING    RAILS. 

out  traffic  operating  over  it,  the  latter  outfit 
can  be  placed  on  the  tracks  and  can  follow 
up  the  work,  the  operator  moving  the  machine 
along  as  required.  The  present  outfit  is  oper- 
ated at  a  working  pressure  of  from  70  lb.  to 
80  lb.  without  objectionable  noise. 

Under  continuous  traffic  conditions,  the  aver- 
age cost  of  hand  tamping  6  in.  to  10  in.  of 
crushed  stone  ballast  is  approximately  15  cents 
per  foot  of  track.  This  cost,  however,  is  in- 
creased where  a  second  tamping  due  to  settle- 
ment is  necessary  or  where  the  ties  are  not 
absolutely  on  a  solid  bearing,  as  cracks  in  the 
concrete  base  will  appear  where  concrete  is 
poured  under  traffic.  This  condition  is  mini- 
mized when  the  track  is  tamped  by  the  pneu- 
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matic  outfit,  as  the  stone  underneath  the  ties 
is  very  compact.  Also,  indififerent  tamping  by 
hand  is  eliminated.  As  the  tamping  guns  work 
at  any  angle  this  outfit  is  especially  efhcient 
in  tamping  ties  in  special  work  and  in  corners 
where  a  tamping  pick  or  tamping  bar  would 
be  useless. 

The  average  cost  per  day  of  tamping  in  1915 
by  the  pneumatic  outfit  was  as  follows : 

DISTRIBUTION   OF   TIE   TAMPING   COSTS 

Operator  $2.75 

Two  tampers   420 

One  ballast  distributor 2.00 

74.6  kw.-hr.  at  i  cent  per  kw.-hr 0.746 

0.3  gal.  compressor  oil 0.075 

0.5  lb.  Polarine  cup  grease 0.045 

Overhead*    1.08 

Total  cost  per  day $10,896 

Cost   per   tie 0.065 

This  tamping  outfit  cost  about  $1,300,  the 
two  tamping  guns  $100  each,  and  the  tamping 
bars  $1.75  each.  As  the  pneumatic  outfit  is  still 
engaged  on  tamping  track,  the  average  cost 
for  1916  has  not  been  compiled,  but  undoubted- 
ly will  be  higher,  due  to  increased  wages  paid 
this  year  to  all  classes  of  labor.  These 
figures  serve  to  show  a  saving  of  approximate- 
ly 56  per  cent.  A  true  comparison  is  the  net 
result  at  the  end  of  the  season,  and  to  keep 
the  actual  cost  a  job  order  is  assigned  to  cover 
the  operation  of  the  tie  tamper  for  the  season 
in  connection  with  a  job  order  issued  to  cover 
the  particular  reconstruction  job.  At  the  com- 
pletion of  each  job  the  cost  of  ballasting  can 
be  readily  obtained.  Another  factor  to  be 
considered  is  the  increasing  number  of  labor- 
ers required  on  reconstruction  work.  The 
tamping  outfit  will  take  the  place  of  at  least 
ten  laborers,  and  these  laborers  can  then  be 
tised  to  good  advantage  ahead  in  tearing  up 
and  reconstructing  tracks.  Laborers  were 
needed  very  badly  during  the  past  summer,  and 
as  most  way  engineers  know  there  was  not  a 
job  this  year  that  had  half  its  quota  of  men. 

The  municipal  engineers  of  the  several  com- 
munities through  which  this  road  operates 
■were  so  well  pleased  with  the  work  of  the 
pneumatic  tamper  that  they  requested  that  it 


be  used  on  certain  jobs,  and  having  only  one 
outfit  we  were  kept  busy  moving  it  to  the  vari- 
ous municipalities  when  we  could  do  so  con- 
sistently. 

Excellent  results  in  the  breaking  up  of  con- 
crete base  have  been  obtained  by  the  follow- 
ing procedure.  Rather  than  work  continuously 
oflf  the  face  of  the  concrete,  as  it  has  been  our 
experience,  the  base  can  be  removed  more 
quickly  by  a  series  of  trenches  and  cross 
trenches,  and  the  slab  between  can  be  pried 
up  and  broken  off  with  sledge  hammers.  The 
laborers  operate  guns  with  dull  pointed  bars 
at  an  angle  of  45   desv   and  at  about  2  in.  or 


*Charges  based  upon  a  life  of  ten  years  at 
•6  cents  per  tie  (rSo  ties  considered  a  day's 
work). 


DRILL  CUTTING  OUT  CONCRETE. 

3  in.  from  the  face,  at  the  same  time  using  the 
gun  as  a  lever  to  pry  up  the  concrete  slabs.  If 
they  try  to  take  off  too  much  the  drill  will 
stick.  In  order  to  effect  an  economy  it  is 
necessary  to  let  the  men  cutting  trenches  in 
the  concrete  get  a  good  start  so  that  the  labor- 
ers breaking  and  loading  the  concrete  will 
not  be  delayed. 

In  order  to  clean  bridge  rollers  and  seats 
from  rust  successfully  it  is  necessary  to  re- 
move the  guns  and  cut  down  the  opening  in 
the  hose  to  a  small  size,  as  the  compressor 
will  not  build  up  or  hold  the  required  work- 
ing pressure  with  a  ^-in.  hose  connection. 
This  scheme  was  used  on  one  of  the  big 
bridges  and  better  results  were  obtained  by 
using  one  line  of  hose  instead  of  two.  In 
removing  rust  one  laborer  uses  a  sharp  instru- 
ment to  break  up  scales,  dirt,  etc.,  and  the  air 
blast  will  take  care  of  the  rest. 

For  drilling  holes  up  to  1%  in.  in  diameter 
two  rotating  air  drills  are  used  to  operate  in 
connection  with  the  outfit,  and  the  results  so 
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BLOWER    FOR    RUST. 

far  to  date  have  been  ver}'  satisfactory.  It 
is  proposed  bj"^  this  company  to  use  the  outfit 
for  drilling  bolt  and  tie-rod  holes  in  the  short 
pieces  of  rail  which  are  cut  during  the  winter 
months  as  soon  as  the  tamping  work  is  com- 
pleted. This  will  not  only  effect  a  saving  but 
it  will  speed  up  the  replacement  of  broken 
rails. 

Anyone  who  ever  attempted  to  pocket  out 
half  bricks  preparatory  to  laying  new  blocks 
knows  what  a  tedious  and  unsatisfactory  job 
it  is.  As  a  rule,  the  whole  brick  adjacent 
breaks  off,  which  requires  that  it  come  out 
also.  By  using  a  pneumatic  chipping  ham- 
mer a  series  of  sharp  blows  does  the  work 
without  breaking  the  adjacent  block.  In  order, 
however,  to  secure  a  good  bond  in  the  toothed 
portion  it  is  necessary  thoroughly  to  clean 
the  cement  out  of  the  groove  of  the  old  block. 
In  cleaning  the  old  block  the  brick  is  placed 
against  the  edge  of  the  curb,  and  a  dozen 
bricks  can  be  cleaned,  as  against  one  by  the 
hand  method.  Not  much  cleaning  of  brick 
has  been  done  on  the  street,  the  tamping  re- 
quiring the  machine  almost  constantly.  The 
old  bricks  are  hauled  to  the  storage  yard,  and 
when  the  outfit  is  not  in  use  it  will  be  used  to 
clean  this  old  brick. 

These  examples  show  how  an  outfit  of  this 
type  can  be  used,  and  it  is  necessary  for  every 
way  engineer  to  be  on  the  lookout  for  all 
labor-saving  devices  if  an  indication  of  the 
rising  labor  market  is  to  be  taken  as  a.criterion. 
— Electric  Railway  Journal. 


200,000  acre  feet  of  water  was  drained  from 
overflowed  land  in  Holland  in  4  months  by 
electrically-driven  pumps  having  a  capacity  of 
120,000  tons  of  water  per  hour. 


^  III 
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Fig.i. 


Fi  a  .6 


Fi  q  .7. 


GAS     BURNERS    FOR    INDUSTRIAL 
WORK 

When  it  is  considered  that  0.5  per  cent,  of 
carbon  monoxide  in  air  is  sufficient  to  Ijill  a 
robust  human  being,  and  that  o.i  per  cent,  is 
dangerous  and  that  this  gas  acts  as  a  cumula- 
tive poison,  the  dangers  to  health  caused  by 
improper  methods  of  combustion  of  gas  and 
defective  ventilation  are  obvious.  Many  of 
the  objectionable  features  of  gas  as  a  means 
of  heating  metal  or  other  cold  surfaces  are 
overcome  to  a  degree  by  mixing  the  gas  with 
air  under  slight  pressure  previous  to  its  arrival 
at  the  point  of  combustion.  This  gives  a  form 
of  blow-pipe  flame,  and  it  is  possible  by  this 
method  to  add  to  the  gas  the  exact  volume  of 
air  required  for  complete  oxidation.  The  re- 
sult of  adding  the  requisite  quantity  of  air  to 
the  gas  is  to  make  the  mixture  explosive,  and 
to  prevent  it  exploding  back  into  the  mains  the 
mixture  must  be  allowed  to  pass  through  and 
to  burn  upon  a  thick  gauze  or  perforated  plate. 
Back  explosion  is  also  preventable  by  increas- 
ing the  speed  at  which  the  gas  is  flowing 
through  the  mains.  A  combination  of  the  two, 
namely,  a  thin  perforated  plate  and  the  gas 
flowing  at  a  fairly  high  speed  governs  the 
method    adopted    in    a    series    of    experiments 
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carried  out  recently  by  Mr.  F.  S.  Sinnatt  and 
described  in  the  Journal  of  the  Municipal 
School  of  Technology,  Manchester. 

The  flame  obtained  by  burning  gas  in  this 
way  was  carefully  examined,  with  the  follow- 
ing results : — When  the  explosive  mixture  is 
allowed  to  burn  upon  a  perforated  plate  or 
gauze,  each  perforation  forms  a  separate  flame 
which  is  very  short,  but  has  a  large  circum- 
ference. In  order  to  burn  as  much  gas  as  pos- 
sible on  unit  surface  the  perforations  must  be 
made  close  together,  with  the  result  that  each 
small  flame  will  tend  to  displace  those  near  to 
it.  The  flame  consequently  sprays  out  as  shown 
in  Fig.  7.  The  spraying  becomes  a  source  of 
danger  when  the  gases  are  under  pressure,  for 
while  it  is  possible  for  each  flame  to  appear 
to  be  burning  properly  when  examined  by  the 
eye,  yet  analysis  will  show  that  the  gas  is 
escaping  unconsumed.  The  reason  for  this 
was  found  to  be  that  the  flames  on  certain 
perforations  in  the  plate  were  not  burning 
properly,  and  this  was  especially  the  case  with 
those  perforations  near  the  perimeter  when 
small  discs  were  used. 

Further,  the  author  noticed  that  with  any 
variation  in  the  size  of  the  perforations,  es- 
pecially where  some  became  enlarged  and 
others  closed  with  foreign  matter,  the  length 
of  the  flames  on  different  perforations  varied 
and  the  surface  had  peaks  which  stood  out 
above  the  remainder  of  the  flame.  In  cases 
where  the  design  of  the  burner  was  faulty  and 
the  gas  travelled  down  a  main  and  then  di- 
rectly on  to  the  perforated  plate  the  rate  at 
which  the  gas  was  flowing  through  the  centre 
perforations  was  greater  than  through  those 
near  the  perimeter.  The  flames,  therefore,  pro- 
jected in  the  centre.  If  any  of  the  above  un- 
even flames  are  made  to  impinge  against  a 
cold  metal  surface  a  part  may  be  extinguished 
or  only  partially  burned,  with  the  result  that 
the  gas  escapes  combustion.  This  is  aggra- 
vated by  the  fact  that  the  pressure  and  the 
composition  of  com.mercial  fuel  gases  cannot 
be  maintained  at  a  constant  figure,  and  that 
the  flames  are  frequently  employed  in  some 
machine  which  is  subject  to  more  or  less 
violent  vibrations. 

Many  of  the  above  difficulties  are  overcome 
by  making  the  perforated  plate  or  gauze  con- 
cave on  the  side  upon  which  the  gas  is  burn- 
ing. The  perforations  should  have  a  common 
focus  as  in  Figs,  i,  2,  3,  and  6,  which  can  be 
varied  by  varying  the  degree  of  concavity  of 


the  plate — generally  the  perforated  plates  are 
made  in  the  form  of  small  circular  discs,  the 
size  varying  with  the  type  of  burner  for  which 
the  disc  is  required,  but  usually  J^  in.  in  di- 
ameter. The  perforations  in  small  groups  may 
have  a  focus  of  their  own  as  in  Fig.  4.  The 
whole  of  the  flames  burning  on  each  of  the 
separate  perforations  are  thus  made  to  pass 
through  a  common  point,  or  the  flames  are 
focussed.  The  effect  of  this  treatment  is  to 
overcome  within  wide  limits  any  variations  in 
the  composition  of,  or  the  pressure  of,  the  gas. 
It  is  nearly  impossible  for  the  gas  to  escape 
combustion  owing  to  it  having  to  pass  through 
the  common  focus.  The  combustion  of  the  gas 
is  in  a  degree  self-induced,  and  the  rate  at 
which  the  gas  burns  on  the  plate  is  increased 
by  the  thorough  mixing  which  occurs.  Differ- 
ences in  the  size  of  the  perforations  cannot 
influence  the  flame  to  the  extent  they  do  on  a 
flat  perforated  plate. 

The  flame  upon  a  concave  perforated  plate 
or  "dished  disc"  assumes  a  fairly  perfect  con- 
ical form,  and  after  leaving  the  point  of  focus 
the  burned  gas  is  in  a  single  stream.  The 
point  of  focus  of  the  plate  may  be  considered 
to  be  the  place  at  which  complete  combustion 
for  the  system  will  take  place,  and  this  may 
be  taken  as  marking  the  point  at  which  the 
flame  may  be  brought  into  contact  with  cold 
surfaces.  The  distance  this  point  is  from  the 
plate  may  be  varied  according  to  the  design 
of  the  particular  machine  or  plant  in  which 
the  burner  is  required.  The  fact  that  the 
whole  of  the  flames  pass  through  the  common 
focus  causes  that  point  to  assume  a  maximum 
flame  temperature.  The  degree  of  concavity 
required  for  different  pressures  and  for  fuel 
gases  of  different  compositions  was  determin- 
ed experimentally  for  the  gases  which  have 
been  burned  by  the  system.  The  size  of  the 
perforations  and  the  thickness  of  the  metal  of 
the  plate  are  factors  which  influence  the  con- 
cavity necessary  for  any  particular  gas.  At 
present  the  method  adopted  practically  is  to 
use  small  discs  about  ^-in.  in  diameter  and 
to  fit  these  into  any  type  of  burner;  the  num- 
ber of  the  discs  being  varied  according  to  the 
volume  of  gas  to  be  consumed. 


Just  half  a  century  ago  the  first  shaft  on  the 
Calumet  and  Hecla  was  started.  Since  that 
time  $130,750,000  in  dividends  has  been  dis- 
tributed, equal  to  $2,615,000  per  year  since  in- 
ception of  the  enterprise. 
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i.ekk;^x  and  caisson. 

THE  DEEP  WATER  PIERS  AT  HALIFAX 

In  the  immense  harbor  improvement  scheme 
now  in  process  of  reaHzation  at  Halifax,  Nova 
Scotia,  the  layout  is  for  a  passenger  landing 
quay  to  accommodate  the  largest  steamers 
afloat  with  buildings,  railroad  j-ards,  con- 
veyor tunnel  and  six  piers  340  ft.  wide  and 
1,250  ft.  long  separated  by  basins  350  ft.  wide 
and  45  ft.  deep.  The  piers  and  basins  will 
provide  berthing  space  for  2"]  large  steamers 
at  an  estimated  cost  of  $860,000  each.  The 
sides  of  the  piers. are  solid  masonry  walls  31 
ft.  thick  made  of  courses  of  22x3i-ft.  hollow, 
reinforced  concrete  shells  4  ft.  high  filled  with 
concrete  and  rubble.  The  walls  are  founded 
on  rock  at  a  miximum  depth  of  60  ft.  where 
they  are  seated  on  a  rubble  stone  footing;  in 
water  not  more  than  45  ft.  deep  the  rock 
foundations  are  leveled  by  drilling  and  blast- 
ing with  drill  boats  and  with  a  diving  bell. 
In  some  places  where  the  surface  of  the  rock 
is  too  deep  to  be  leveled  by  machinery  and  /lot 
deep  enough  to  admit  the  use  of  a  rubble 
footing,  a  concrete  footing  is  placed  under 
water  in  64x120- ft.  steel  sheet  pile  cofferdams. 

DrVIXG   BELL   WORK 

Construction  is  now  in  progress  on  the  pas- 
senger quay  and  one  pier  and  basin  where  part 
of  the  surface  foundations  have  been  prepar- 
ed by  a  diving  bell  or  movable  pneumatic 
caisson.  This  machine  has  a  structural  steel 
framework  and  a  25x38-ft.  working  chamber 
with  concrete  walls  and  a  concrete  roof  about 
2j'2  ft.  thick.  The  structural  steel  framework 
of  the  working  chamber  is  connected  to  the 
bottom  of  a  skeleton  tower  of  the  same  lateral 
dimensions  with  an  open,  central  steel  wall  11 
ft.  in  diameter  containing  the  airshafts  and 
extending  to  the  top  of  the  tower  66j^  ft. 
above  the  cutting  edge.  The  lower  end  of 
the  well  is  enclosed  in  a  rectangular  ballast 
tank  9  ft.  high  inside,  covering  the  top  of  the 


working  chamber  and  having  walls  and  roof 
of  solid  I2xi2-in.  courses  of  timber.  The 
working  chamber  is  accessible  through  a  30- 
in.  material  shaft  and  a  30-in.  man  shaft  ad- 
jacent to  which  the  necessarj-  air,  water,  and 
service  pipes  are  provided. 

The  diving  bell  is  sunk  and  a  load  of  40 
tons  on  the  cutting  edge  is  produced  by  filling 
the  ballast  tank  and  well  with  water.  It  is 
raised  by  removing  the  water  ballast  and  the 
buoyancy  of  the  heavy  ballast  tank  brings  it 
to  the  surface.  The  working  chamber  will  be 
operated  under  20  to  25  lb.  above  atmospheric 
pressure. — Contracting. 


COMPRESSED     AIR     FOR     SALVING 
WRECKED   SHIPS 

Mr.  W.  W.  Wotherspoon,  who  may  be  called 
the  supreme  expert  in  marine  salvage,  at  least 
bj-  the  aid  of  compressed  air,  recently  gave  an 
interesting  address  before  the  Brooklyn  Engi- 
neer's Club,  an  abstract  of  which  is  here  pre- 
sented : 

Salvage  conditions  vary  more  or  less  with 
each  case  that  is  undertaken,  and  the  devices 
and  arrangement  employed  have  to  be  adapted, 
often  with  much  ingenuity  to  the  specific  re- 
quirements. Salvage  contracts  may  be  of  three 
or  more  tj^pes :  first,  no  cure  no  pay ;  second, 
no  cure  no  pay  except  for  a  guarantee  of  cer- 
tain charges ;  third,  straight  day's  work. 

DIFFERENT    METHODS   FOR   RAISING   SHIPS 

Some  vessels  are  raised  after  enclosing  them 
in  cofferdams,  as,  for  instance,  the  notable 
Maine.  Some  may  require  to  be  merely  patch- 
ed and  pumped  out,  and  many  are  pulled  off 
the  bottom  by  lines  attached  to  anchors,  which 
are  very  much  more  efficient  and  positive  than 
the  efforts  of  the  strongest  tugs  pulling  di- 
rectly. In  some  instances  interior  wood  coffer- 
dams are  constructed  in  the  vessels  and  enable 
the  salvers  to  reach  otherwise  inaccessible 
places  where  portions  of  these  ships  may  be 
repaired. 

It  would  seem  that  for  salving  deep  water 
vessels  compressed  air  pontoons  would  be  very 
efficient  but  owing  to  the  great  dimensions  and 
corresponding  cost  of  pontoons  large  enough 
to  be  serviceable  for  this  purpose,  none  of  the 
salvage  companies  employ  them  except  for 
minor  cases.  For  heavy  work  they  should  have 
a  lifting  capacity  of  at  least  200  tons  each  and 
few  or  none  such  are  in  service  except  for 
one  or  two  foreign  governments. 
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STOPPING   LEAKS 

It  is  surprising  to  note  how  few  leaks  in  a 
wrecked  boat  require  calking;  most  of  them 
are  comparatively  small  cracks,  open  rivet 
holes,  or  openings  around  pipes,  at  imperfect 
flanges,  etc.  These  can  be  easily  closed  and 
this  generally  suffices  to  make  the  vessel  suffi- 
ciently water  tight  and  air  tight. 

As  most  of  the  cracks  in  a  vessel's  deck  are 
likely  to  be  narrow,  very  often  they  may  be 
patched  without  involving  a  difficult  and  un- 
reliable system  of  shoring  which  is  likely  to 
become  loose  at  the  most  critical  moment,  by  a 
method  devised  by  this  company.  It  simply 
consists  of  drilling  and  tapping  two  or  more 
holes  through  the  deck  and  screwing  into  them 
bolts  by  which  a  2xio-in.  dry  white  pine  plank 
is  firmly  held  down  over  the  crack  and  when 
it  becomes  wet  swells  and  affords  sufficient 
water  tightness.  Wrecked  vessels  must  not 
only  be  pumped  out  but  sometimes  they  must 
be  ballasted  and  an  interesting  instance  of  the 
latter  work  is  a  vessel  which  was  easily  and 
successfully  stabilized  by  the  construction  of 
wooden  water  tanks  on  her  deck. 

FLOATING   WITH   COMPRESSED  AIR 

Compressed  air  is  used  very  widely  for  ex- 
pelling the  water  from  sunken  ships,  and  at 
the  same  time  furnishes  very  convenient  power 
to  operate  drills  and  other  tools.  As  the  large 
majority  of  the  injuries  to  vessels  are  on  their 
bottoms  the  collection  and  maintenance  of 
compressed  air  in  the  upper  part  of  the  hold 
is  not  affected  by  the  holes  through  which 
it  forces  out  the  water,  and  the  ship  may  be 
easily  handled  provided  the  decks  and  bulk- 
heads sustain  the  heavy  pressures. 

THE    WOTHERSPOON    SYSTEM 

To  relieve  excessive  pressure  the  Wother- 
spoon  system  of  graduated  pressures  in  suc- 
cessive compartments  has  been  used,  and  with 
it  the  inner  compartment  may  be  put  under 
a  very  heavy  pressure  and  the  adjacent  ones 
simultaneously  put  under  somewhat  lighter 
pressures,  and  so  on,  reducing  the  pressure 
outwards  so  that  each  bulkhead  or  deck  has 
only  to  sustain  a  difference  in  pressure  be- 
tween the  two  adjacent  compartments.  Of 
course  when  a  vessel  is  raised  rapidly  from  a 
great  depth  under  heavy  pressure  great  care 
must  be  taken  to  prevent  rupture  by  the  un- 
balanced interior  pressure  as  the  exterior  pres- 


sure is  relieved.  This  often  can  be  accom- 
plished with  a  large  open  relief  valve,  as  for 
instance,  a  submerged  gooseneck  which  pro- 
vides for  automatic  equilibrizing. 

DIVING  OPERATIONS 

Divers'  work  often  requires  exceptional  skill, 
courage  and  perseverance,  and  it  may  be  of 
such  a  complicated  nature  as  to  make  it  diffi- 
cult to  decide  between  several  plans  for  ac- 
complishing the  same  end.  This  was  the  case 
with  a  vessel  from  which  a  large  amount  of 
silver  bulletin  was  salvaged  from  the  store- 
room so  located  that  it  could  only  be  reached 
by  one  of  two  difficult  methods.  By  one  of 
these  it  was  necessary  to  cut  a  very  large  hole 
in  the  side  of  the  submerged  vessel  and  thus 
badly  damage  the  structure.  By  the  other 
method  of  cutting  a  smaller  hole  the  three 
divers  were  subjected  to  great  risk  in  proceed- 
ing clear  across  the  vessel  on  a  steep  incline 
and  through  complicated  and  tortuous  pass- 
ages. The  latter  method  was  eventually  suc- 
cessfully used. 

DIVING    UNDER    HIGH ,  PI^SSURES 

Although  the  work  of  the  divers  under  com- 
pressed air  is  comparable  with  that  of  pneu- 
matic caisson  work  and  tunnel  work,  its  limita- 
tions practically  differ  widely  from  the  latter 
and  divers  have  to  go  to  depths  of  150  or  200 
ft.,  or  even  more,  involving  a  much  higher 
pressure  than  is  considered  practicable  for 
caisson  work.  In  the  case  of  the  Empress 
of  Ireland,  sunk  in  about  160  ft.  of  water, 
the=  divers  descended  as  rapidly  as  the  pres- 
sure in  their  suits  could  be  balanced  with  the 
external  pressure,  and  also  ascended  rapidly 
after  a  short  period  of  work.  As  it  had  been 
observed  that  bad  effects  from  decompression 
rarely  showed  themselves  within  10  minutes 
after  emergence,  the  men  were  allowed  to 
come  up  quickly  and  were  immediately  placed 
in  a  hospital  lock  similar  to  those  used  for 
caisson  work,' and  for  a  short  time  put  under 
a  pressure  about  one-third  of  the  maximum  to 
which  they  had  been  subjected  under  the  sur- 
face. Later  the  pressure  was  reduced  to  one- 
sixth  and  maintained  for  a  long  time,  and 
eventually  to  a  still  smaller  proportion  and 
maintained  for  several  hours,  a  routine  which 
proved  entirely  successful. 

SEVERE  AND  FATAL  ACCIDENTS 

One  diver  lost  his  life  through  a  rather  un- 
usual accident,  namely,  that  of   falling  down 
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a  steeply  inclined  deck  to  a  depth  of  about 
60  ft.  greater  than  he  had  been  working  in 
and  thereby  experiencing  such  a  shock  that  he 
died  very  soon  after  being  drawn  to  the  sur- 
face. 

Diving  was  successfully  carried  on  at  a 
depth  of  200  ft.  in  salving  an  English  sub- 
marine where  all  of  the  divers  escaped  in 
safety  except  one  who  was  the  victim  of  an 
accident  resulting  in  his  becoming  so  badly 
entangled  at  the  bottom  that  it  took  12  hr. 
work  by  his  companions  to  release  him.  At 
the  time  of  his  release  the  conditions  of  wind 
and  tide  were  such  that  it  was  not  safe  to 
raise  him  to  the  surface  and  he  therefore  re- 
mained below  12  hr.  longer  and  was  then 
drawn  out  alive,  although  he  died  soon  after- 
wards, more,  it  was  believed  from  the  result 
of  the  exhaustion  and  exposure  than  from 
direct  compression.  The  other  divers  on  the 
same  job  remained  below  the  surface  only 
about  15  or  20  min.  and  did  not  suflfer  there- 
from. The  greatest  depth  attained  by  a  diver 
is  312  ft.  which  is  the  depth  at  which  a  United 
States  submarine  was  sunk  in  the  Philippine 
Islands.  The  divers  worked  15  or  20  min.  at 
this  depth  and  then  took  from  6  to  8  hr.  to 
ascend. 

English  experiments  with  tanks  under  arti- 
ficial pressure  indicate  that  divers  can  safely 
work  under  suitable  conditions  to  a  depth  of 
600  ft.  and  elaborate  and  comprehensive  rules 
to  govern  their  operations  and  insure  their 
sr.fety  have  been  prepared  from  these  experi- 
ments. 

MOVING  A  SUBMERGED  BRIDGE  SPAN 

In  the  discussion  of  Mr.  Wotherspoon's 
paper,  Mr.  Frank  W.  Skinner  described  a  re- 
markable application  of  compressed  air  and 
steel  pontoons  to  the  attempted  salving  of  a 
long  span  of  the  Cornwall  Bridge  across  the  St. 
Lawrence  River  which  after  it  was  entirely 
completed  fell  on  account  of  the  collapse  of 
one  of  its  piers,  and  lay,  substantially  unin- 
jured, on  its  side  with  the  two  trusses  in 
horizontal  planes  in  deep  water  with  a  current 
of  6  or  8  miles  per  hour.  The  current  was  so 
great  that  single  piles  driven  in  the  river  bot- 
tom were  quickly  broken  by  its  force  and 
fenders  could  only  be  constructed  by  driving 
clusters  of  piles  and  holding  them  until  they 
could  be  chained  together.  Divers  could  only 
be  sent  down  under  shelter  of  strongly  guyed 


vertical  trough-shape  steel  shields  with  ladders 
on  their  concave  faces  turned  downstream. 

A  number  of  air  tight  steel  cylinders  with 
valved  inlets  and  outlets  were  floated  over  the 
spans,  sunk  into  position  parallel  and  adjacent 
to  vertical  posts  of  the  lower  truss  and  chained 
to  them  by  divers.  Compressed  air  hose  was 
then  attached  to  the  cylinders,  their  valves 
opened,  and  air  pumped  in  to  expel  the  water 
until  the  increasing  buoyancy  of  the  cylinders 
lifted  the  span  nearly  to  the  surface  of  the 
water  and  enabled  it  to  be  moved  down  stream 
towards  a  sheltered  position  where  it  was  in- 
tended to  dismember  it,  remove  the  pieces  of 
the  structure,  and  re-erect  them  in  the  original 
position.  Before  it  had  quite  reached  a  safe 
position  it  again  grounded  and  although  a 
larger  amount  of  time  and  money  was  expend- 
ed in  trying  to  float  it  again  the  efforts  were 
unsuccessful  and  the  attempt  finally  had  to  be 
abandoned  and  the  span  destroyed. 


PNEUMATIC  VISE   AND   PIECE  OF   WORK. 

A  MACHINE  SHOP  VISE 

The  half-tone  shows  an  air  operated  vise 
built  by  the  Hannifier  Manufacturing  Com- 
pany, Chicago,  which  should  be  a  serviceable 
tool  in  almost  any  machine  shop  for  holding 
small  work  on  the  shaper,  miller,  drill,  etc., 
little  explanation  being  required  as  to  its  con' 
struction  or  operation,  which  of  course  is  in- 
stantaneous. The  diameter  of  the  air  cylinder 
is  6i/^  inches  and  with  the  ordinary  shop  air 
pressure  it  can  be  made  to  apply  a  squeeze  of 
more  than  one  ton.  False  jaws  may  be  applied 
to  fit  articles  of  special  shapes  and  the  space 
between  the  jaws  may  be  adjusted  according 
to  requirements.  The  vise  as  here  shown  is 
ig-in.  long  over  all  and  weighs  80  lbs. 
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COMPRESSED  GAS  AS  A  MOTOR  FUEL 

The  use  of  compressed  coal  gas  as  fuel  for 
motor  cars  has  been  pondered  in  many  quar- 
ters during  the  last  ten  years,  but  so  long  as 
gasoline  and  its  substitutes  were  fairly  plenti- 
ful, the  proposition  was  not  considered  good 
enough  to  warrant  money  being  spent  upon  it. 
To-day,  in  view  of  the  scarcity  of  all  liquid 
fuels,  there  is  a  good  deal  more  in  its  favor, 
and  the  Municipal'  Corporation  of  Glasgow 
has  been  carrying  out  some  tentative  investiga- 
tions into  the  question.  The  results,  while 
anything  but  conclusive,  show,  at  any  rate, 
that  a  motor  vehicle  can  be  worked  success- 
fully on  gas,  and  point  to  the  desirability  of 
further  experiments. 

The  initial  disadvantage  under  which  com- 
pressed gas  labors,  as  compared  with  liquid 
fuel,  is  the  space  it  occupies,  and  the  weight 
of  the  cylinders  required  to  contain  it.  A 
cylinder  containing  100  cubic  feet  of  oxygen 
at  1,800  pounds  pressure  weighs  120  pounds 
and  measures  4  feet  7  inches  in  length.  The 
cylinders  for  motor  car  use  should  be  of  large 
dimensions,  so  that  the  pressure  can  be  kept 
as  low  as  possible ;  hence  the  balance  between 
pressure  and  volume  must  be  very  nicely  ad- 
justed, so  that  there  shall  be  no  undue  sacrifice 
of  reservoir  capacity  to  lightness  of  load,  or 
of  carrying  space  to  cruising  radius.  Two 
cylinders  of  not  less  than  8  cubic  feet  capacity 
could  be  placed  one  on  each  side  of  the  chassis, 
below  the  footboards,  between  the  front  and 
rear  wheels;  but  three  cylinders  would  be 
even  better,  and  the  third  might  be  placed  at 
the  back  of  the  rear  wheels,  across  the  chassis. 
The  greater  the  capacity  of  the  gas  cylinders, 
the  lower  the  pressure  required  for  a  given 
quantity  of  gas;  and,  on  this  principle,  the 
cylinders  could  be  made  much  lighter  and  the 
working  cost  reduced  all  around. 

A  good  deal  of  difficulty  was  experienced 
in  devising  a  governor  which  would  permit 
the  training  down  of  the  gas  cylinders  so  that 
the  gas  should  issue  at  the  outlet  side  of  the 
governor  at  constant  atmospheric  pressure; 
allow  for  the  passing  of  any  quantity  of  gas 
up  to  200  cubic  feet  per  hour ;  and  work  with- 
out variation  despite  the  jarring  and  jolting 
of  the  roughest  roads. 

This  was  at  length  accomplished.  In  the 
governor  adopted  the  bell  is  of  rubber,  and 
the  high  pressure  counter-balance  on  the  valve 
stem  is  of  leather.    Between  the  high  pressure 


storage  cylinders  and  the  motor  a  low  pressure 
expansion  cylinder  was  found  to  be  necessary. 
The  ordinary  fuel  tank  was  found  to  answer 
this  purpose  very  well.  As  regards  replenish- 
ing the  storage  cylinders  with  gas,  it  is  pro- 
posed to  use  the  car  motor  for  the  purpose,  the 
pump  to  be  operated  from  the  gear  box  or 
connected  up  to  the  motor  by  a  special  clutch- 
gear. 

It  is  hardly  to  be  expected  that  compressed 
gas  will  ever  compete  with  liquid  fuel  for 
cars  traveling  long  distances,  but  there  is  no 
reason  why  it  should  not  be  cheap  and  satis- 
factory fuel  for  town  vehicles  working  on 
comparatively  short  rounds.  If  the  car  can 
be  made  to  do  its  own  charging  without  un- 
duly complicating  the  mechanism,  or  adding 
too  much  to  the  weight,  the  provision  of 
charging  stations  would  be  simplified. — Scien- 
tific American. 


AIR     COMPRESSOR     INDICATOR     DIA- 
GRAMS 

The  indicator  diagrams  on  the  opposite  page, 
reproduced  from  a  recent  issue  of  Power,  and 
contributed  to  that  publication  by  Mr.  R.  S. 
Hawlej^  were  taken  from  the  air  cylinders  of 
a  two-stage  tandem  air  compressor,  and  they 
tell  an  interesting  stor3^  They  show  espec- 
ially the  importance  of  taking  indicator  cards 
at  frequent  intervals  and  they  tell  how  badly 
a  compressor  may  be  performing  when  this 
is  neglected. 

The  indicator  in  this  case  was  apparently 
only  thought  of  when  other  signs  insistently 
showed  that  things  were  wrong.  The  com- 
pressor was  pounding  badly,  its  strokes  were 
not  uniform,  the  low  pressure  cylinder  got 
very  hot  and,  most  important  of  all,  the  work- 
ing pressure  could  not  be  maintained  in  the 
receiver. 

It  was  evident  from  the  first  that  the  inlet 
and  discharge  valves,  especially  the  latter,  were 
not  properly  functioning.  These  valves  are  of 
the  spring-poppet  type  inserted  in  cages  and 
the  cages  screwed  into  the  cylinder  head.  The 
inner  end  of  each  cage  presses  against  a  cop- 
per gasket,  which  should  prevent  leakage  at 
that  point. 

The  first  cards  taken  were  Figs,  i  and  2, 
from  the  low  pressure  and  the  high  pressure 
cylinder  respectively.  Comparing  these  with 
Figs.  5  and  6,  taken  from  the  same  cylinders 
after  everything  had  been  restored  to  approx- 
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imately  normal  working  condition,  the  con- 
trast is  astonishing.  Of  the  four  separate 
diagrams  embodied  in  Figs,  i  and  2,  only  that 
from  the  head  end  in  Fig.  i  is  at  all  recogniza- 
ble as  a  proper  indicator  card,  the  others  being 
so  bad  that  it  is  not  worth  while  to  try  to 
understand  their  indications. 


The  valves  of  the  low  pressure  cylinder  were 
examined  first  and  it  was  found  that  the 
gaskets  under  the  cages  were  all  defective  or 
broken  out,  thus  allowing  the  air  to  flow  back 
into  the  cylinder  on  the  return  stroke  after 
the  compression.  After  these  gaskets  were  re- 
newed Figs.  3  and  4  were  taken.    Fig.  3  would 
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pass  for  a  tolerably  respectable  pair  of  cards 
from  a  single-stage  compressor,  which  in  fact 
they  were,  as  Fig.  4  shows  that  the  high  pres- 
sure cylinder  was  doing  none  of  the  com- 
pressing. 

After  the  jackets  had  been  renewed  on  the 
high  pressure  cylinder  also,  Figs.  5  and  6  were 
taken,  showing  each  cylinder  doing  its  full 
share  of  the  work  as  determined  by  the  term- 
inal pressure  and  the  ratio  of  the  cylinder 
diameters. 


MEASURING    WIND    FORCES* 

Devices  in  use  for  measuring  the  wind  pres- 
sure against  plane  or  curved  surfaces  consist 
■generally  of  a  two-armed  wind-mill  carrying 
the  surfaces  in  question,  actuated  by  weights 
:and  connected  with  the  beam  of  a  balance. 
'The  velocity  of  rotation  in  still  air  is  observed, 
and  from  this  is  calculated  the  force  exerted 
upon  the  surfaces  by  a  wind  of  known  veloc- 
ity. But  in  this  way  is  obtained  only  the  abso- 
lute value  of  the  horizontal  and  vertical  com- 
ponents of  this  force,  with  no  indication  eith- 
er of  itg  direction,  of  its  point  of  application, 
or  of  its  effective  strength — all  matters  of 
great  interest  in  the  study,  for  instance,  of  the 
effect  of  the  shape  and  inclination  of  the  ex- 
posed surface  upon  the  center  of  pressure  of 
a  wind  of  given  velocity. 

The  Giessen  indicator,  which  we  describe 
herewith,  has  been  awarded  first  prize  in  a 
competition,  held  under  the  combined  auspices 
of  the  German  ministry  and  several  German 
technical  associations,  with  the  view  of  elab- 
orating an  instrument  for  the  measurement  of 
these  items.  It  makes  possible  the  separate 
<ietermination  of  all  components,  and  conse- 
quently of  the  direction  and  the  point  of  ap- 
plication of  the  wind  force  upon  the  surface 
■under  discussion. 

The  apparatus  (Figs,  i  and  2)  consists  of  a 
tubular  column,  a,  housed  in  a  tube,  e,  which 
protects  it  against  all  direct  wind  action.  The 
tube,  a,  is  supported  by  means  of  a  rod,  b, 
connected  with  a  lever,  c,  which  in  turn  rests 
upon  two  springs  outside  the  external  tube,  e. 
One  of  these,  g,  is  adjusted  to  balance  exactly 
the  dead  weight  of  the  tube  and  the  testing 
surface  which  it  carries;  the  other,  h,  then 
measures  the  force  of  the  vertical  movement 
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FIGS.    I    AND  2. 

caused  in  the  tube  by  the  pressure  of  the 
wind. 

The  horizontal  forces  of  this  wind,  and  the 
oscillatory  elements  of  the  tube,  a,  under  its 
pressure,  are  determined  by  two  groups  of 
three  springs  each,  k  and  i,  attached  to  the 
tube,  a — the  first  group  at  a  certain  height 
above  the  foot  of  the  apparatus,  the  second  at 
this  foot.  Finally  the  forces  of  torsion  re- 
sulting from  application  of  the  wind  force 
are  measured  by  a  spring  /,  operated  by  the 
lever  arm,  m;  a  second  spring,  n,  prevents  all 
play  of  this  arm,  holding  /  in  a  state  of  con- 
stant tension. 

At  its  upper  end  the  tube  carries  a  small 
plate,  p,  upon  which  is  fixed  the  surface  0  be- 
ing tested.  This  plate  can  be  given  any  posi- 
tion desired  with  reference  to  a  by  means  of 
a  shank,  0,  fixed  to  p  and  adjusted  from  out- 
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side  the  tube.  On  the  other  hand,  this  plate, 
p,  can  be  rigidly  fixed  to  a  by  means  of  the 
screws,  r.  These  pass  through  holes  in  a 
socket  which  is  provided  with  a  little  vane  in 
such  a  way  as  to  make  it  possible  to  maintain 
the  testing  surface  in  any  desired  relation  with 
the  direction  of  the  wind. 

The  apparatus  measures  directly  the  verti- 
cal force  transmitted  by  the  tube,  as  well  as 
the  torsion  forces.  Horizontal  forces,  on  the 
other  hand,  whose  directions  and  intensities 
vary  with  the  direction  of  the  wind,  are  decom- 
posed into  three  components  at  angles  of  120 
degrees  with  each  other. 

In  measuring  these  components,  since  the 
movements  of  the  tube  naturally  are  of  small 
amplitude  (one  millimeter,  more  or  less),  it  is 
necessary,  in  order  to  secure  accurate  meas- 
urement, to  use  an  auxiliary  and  automatic 
connection  which  shall  at  once  measure  and 
record  the  movements  in  question.  This  is 
represented  in  Fig.  3.  It  consists  of  a  small 
compressed  air  cylinder  in  which  moves  a  pis- 
ton, g,  directly  connected  with  the  spring,  b. 
The  latter,  which  we  suppose  to  be  attached  to 
the  tube,  a,  of  the  previous  figures,  represents 
any  one  of  the  springs  of  those  figures.  The 
lever,  c,  which  moves  with  the  tube,  is  joined 
to  the  rod,  d;  and  this  rod  operates  the  valve, 
e,  of  the  air  cylinder,  which  can  slide  back  and 
forth  in  the  valve-box  /.  Finally  the  piston- 
rod,  g,  is  joined  to  a  recording  needle,  which 
is  displaced  upon  the  drum,  h,  with  every 
movement  of  the  piston. 

A  displacement  of  the  foot  of  the  tube  to 
the  left,  for  instance,  pulls  the  valve,  e,  in  the 
same  direction,  establishing  the  left-hand  con- 
nection and  admitting  air  to  the  left-hand  face 
of  the  piston.  This  then  advances  to  the 
right,  stretching  the  spring,  b,  until  the  ten- 
sion is  just  sufficient  to  pull  the  tube  in  the 
same  direction  back  to  its  original  position. 
This  movement  returns  the  valve  e  to  its  ini- 
tial central  and  neutral  location,  arresting  the 
displacement  of  the  piston,  g,  by  shutting  off 
the  supply  of  compressed  air.  Displacement  of 


the  tube  in  the  opposite  direction  similarly 
brings  about  admission  of  the  air  through  the 
right  hand  valve  to  the  right  of  the  piston, 
and  a  movement  of  this  piston  to  the  left,  re- 
lieving the  tension  in  the  spring  sufficiently 
to  permit  the  return  of  the  tube  to  normal  po- 
sition. In  each  case  the  amplitude  of  the  pis- 
ton movement,  which,  of  course,  measures  the 
variation  in  tension  of  the  spring,  and  through 
it  the  force  of  the  wind,  is  recorded  upon  the 
drum. 

In  the  indicator  represented  in  Figs,  i  and  2 
all  of  the  springs,  h,  i,  k,  and  I,  are  provided 
with  this  attachment,  and  are  so  placed  that 
the  return  of  the  tube,  a,  in  the  direction  con- 
trary to  the  tension  of  the  springs  is  effected 
without  the  latter  ever  being  under  compres- 
sion, or  even  completely  relaxed.  The  very 
slight  play  of  one  millimeter  in  every  direc- 
tion which  the  tube  enjoys  is  sufficient  to  gen- 
erate rapidl}^  and  without  oscillation  the  move- 
ments of  the  pistons  which  work  these  springs. 


BLASTING  WITH   QUICKLIME 

The  expansion  of  quicklime  when  wet  de- 
velops an  enormous  force  that  acts  slowly 
and  almost  irresistibly  and  has  long  invited 
use  for  mechanical  purposes.  A  well-known 
engineer  and  contractor  has  spent  a  large 
amount  of  time  and  money  trying  to  adapt  it 
to  raising  heavy  weights,  as  in  underpinning 
buildings  and  other  structures  and  more  suc- 
cessful efforts  have  been  noted  in  a  recent 
issue  of  Rock  Products  that  describes  its  effici- 
ent use  in  breaking  up  heavy  brick  masonry. 
A  number  of  I2x20-ft.  piers,  12  ft.  high,  were 
located  between  similar  foundation  piers  for 
engines  in  operation  and  it  was  necessary  to 
remove  them  without  injuring  the  machinery. 
Blasting  was  therefore  inadmissible  and  hand 
cutting  and  breaking  too  slow  and  expensive. 
The  work  was  accomplished  by  drilling  3-in. 
vertical  holes  3  ft.  deep  and  3  ft.  apart  in  both 
directions  over  the  entire  areas  of  the  piers 
and  filling  them  within  6  in.  of  the  top  with 
fresh  slacked  lime  in  pieces  Yz  to  1Y2  in.  wide. 
As  soon  as  the  lime  was  thoroughly  wet  the 
tops  of  the  holes  were  filled  with  brick  drill- 
ing well  tamped  and  in  about  10  min.  cracks 
started  in  every  direction  and  the  entire  top 
of  the  foundation  pier  was  broken  into  3-ft. 
cubes.  Careful  work  was  necessary  since  there 
was  some  danger  of  the  tamping  being  blown 
from  the  tops  of  the  holes. 
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MOTOR    CONDITIONS    AT    DIFFERENT 
ALTITUDES 

It  is  a  known  fact  among  aviation  experts 
and  aviators  that  at  high  altitudes  the  engine 
will  not  produce  the  power  that  it  will  when 
flying  at  sea  level.  This  has  caused  consider- 
able trouble  to  exhibition  fliers  and  cross- 
country pilots  when  they  wanted  or  tried  to 
make  flights  from  high  altitudes,  or  had  to 
make  a  high  altitude  in  order  to  accomplish 
their  purpose. 

This  reduction  in  power  is  due  to  the  de- 
creasing of  the  air  pressure  the  higher  up  the 
machine  climbs.  At  sea  level,  the  atmospheric 
pressure  is  14.7  pounds  per  square  inch;  at 
5.000  feet  above  sea  level,  the  pressure  is  12.13 
pounds  per  square  inch,  approximately,  and 
at  10,000  feet,  the  presure  is  lo.o  pounds  per 
square  inch.  It  can  be  readily  understood  then, 
after  the  piston  has  driven  the  gas  into  the 
compressed  condition  ready  for  firing,  that  the 
final  pressure  so  attained  would  vary  as  the 
atmospheric  pressure  dropped,  the  gas  pres- 
sure in  the  cylinder  would  also  drop,  and  when 
this  takes  place  there  is  not  as  much  power  in 
the  charge  as  there  would  be  at  a  lower  alti- 
tude or  higher  pressure. 

Table  showing  atmospheric  pressure  at  vari- 
ous altitudes. 

Pressure. 
Height.  Lbs.  Sq.  Inch. 

Sea   level    14/ 

i.ooo  feet    14.2 

2,000  feet   13-6 

3,000  feet    I3-I 

4,000  feet   12.6 

5,000  feet   12.1 

6,000  feet    1 1.7 

7,000  feet   1 1.25 

8,000  feet   10.8 

9,000  feet    10.3 

10,000  feet   lo.o 

The  common  compression  ratio  for  an  aver- 
age motor  is  4.5  to  i.  That  is,  the  air  space 
above  the  piston  has  4.5  times  the  volume  when 
the  piston  is  at  the  bottom  of  its  stroke  than 
it  has  when  the  piston  is  at  the  top  of  its 
stroke.  This  figure  4.5  is  chosen  because  it  is 
considered  to  be  the  best  for  maximum  horse- 
power, and  is  one  where  the  compression  pres- 
sure will  not  be  so  high  as  to  cause  pre-igni- 
tion. 

By  having  given  the  compression  ratio,  it  is 


possible   to   determine   the   final   pressure   im- 
mediately before  ignition  by  the  formula : 


(.'-'ly 


Where  P'  is  the  compression  or  final  pressure, 

V 
P  is  the  atmospheric  pressure,  and  —  is  the 

V 
compression  ratio  of  4.5,  P'  =  14.7  (4.5)  1.3 
=  104  pounds  per  square  inch,  absolute,  at 
sea  level.  Since  this  pressure  comes  directly 
from  the  compression  ratio,  it  is  the  most 
efficient  final  compression  pressure  at  sea  level 
for  an  egnine  with  such  compression  ratio. 

This  same  engine  at  an  altitude  of,  say  7,000 
feet,  however,  would  have,  since  the  atmos- 
pheric pressure  at  7,000  feet  would  be  11.25 
pounds  per  square  inch  instead  of  14.7,  as  at 
sea  level,  P'  =  11.25  (4.5)*  -^  =  794  pounds  per 
square  inch,  absolute,  which  is  25.6  pounds  per 
square  inch  less  than  the  most  efficient  pres- 
sure, above  determined.  It  is  clearly  evident 
then  that  not  as  much  power  will  be  obtained 
as  when  the  engine  was  at  the  lower  altitude. 

These  pressures  calculated  above  are  all 
"absolute,"  and  by  that  is  meant  that  the  atmos- 
pheric pressure  is  also  included  in  the  figures, 
and  in  order  to  get  the  compression  above 
atmosphere,  the  atmospheric  pressure  used  in 
the  calculations  must  be  deducted.  In  the 
figures  given,  104  —  14.7  gives  89.3  pounds  per 
square  inch,  at  sea  level,  and  79.4  —  11.25  gives 
68.15  pounds  per  square  inch  at  7,000  feet. 

In  order  to  bring  the  final  compression  pres- 
sure up  to  the  efficient  figure,  a  diflferent  com- 
pression ratio  would  have  to  be  used,  that  is, 
the  final  volume  would  have  to  be  less,  and 
since  it  is  impossible  to  vary  this  to  meet  the 
conditions  of  altitude,  the  loss  of  power  can- 
not be  helped  unless  some  arrangement  could 
be  devised  whereby  the  compressoin  ratio 
could  be  increased  or  decreased  at  will  by 
reducing  or  increasing  the  space  above  the 
pistons  when  on  top  center.  Then,  if  the  ratio 
be  thereby  increased  to  some  figure  like  5  to  i, 
the  motor  would  again  have  its  proper  final 
pressure,  but  even  then,  not  as  much  power 
would  be  developed  as  at  sea  level,  owing  to 
the  further  fact  that,  with  a  constant  final 
compression  pressure,  the  horse-power  varies 
directly  as  the  atmospheric  pressure.  For  ex- 
ample, the  horse-power  of  an  engine  develop- 
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ing  8d  horse-power  at   sea   level   when   raised 
to  an  altitude  of  7,000  feet  would  be  equal  to 

11.25 
^   61.2   horse-power.      If    the   original 

14-7 
compression  pressure  of  4.5  was  used  in  circu- 
lating the  drop  in  horse-power  would  be  even 
greater. 

These  computations  and  remarks  make  it 
very  clear  that  the  flier  or  builder  who  con- 
templates anj'  altitude  work  must  see  to  it  that 
sufficient  surplus  power  be  provided  to  allow 
for  any  variation  or  loss  of  power  resulting 
from  such  altitude  work. — Aircraft. 


a  slot  in  the  table  on  each  side  of  the  box  H. 
The  upper  ends  of  these  rods  are  connected 
to  a  crosshead  J,  which  carries  the  ram  K. 
ihe  mould-box  is  provided  with  a  movable 
vibration  frame  L,  to  which  the  pattern  plate 
M  is  secured.  A  three-way  valve  and  pipe  N 
passing  through  one  of  the  trunnions  conveys 
the  air  under  pressure  to  the  cylinder,  so  that 
the  piston  is  driven  downward,  bringing  the 
parts  into  the  position  shown  by  dotted  lines  in 
l'"ig.  2,  and  the  pressing  ram  compresses  the 
sand  in  the  mould-box  or  flask.  The  pressure 
on  the  piston  is  then  released  by  means  of  the 
three-waj'  cock,  and  the  piston  is  forced  back 


AN    ENGLISH     PNEUMATIC     MOLDING 
MACHINE 

The  illustrations  here  reproduced  from  The 
Engineer,  London,  show  the  essential  features 
and  mode  of  operation  of  a  new  foundry 
molding  machine  built  by  Blakeborough  and 
Sons,   Brighouse,   England. 

General  views  of  the  machine  are  shown  in 
Fig.  I,  the  first  showing  the  machine  in  what 
may  be  called  its  normal  or  initial  position  and 
the  other  views  the  relative  positions  of  the 
parts  at  different  stages  of  the  work.  In  Figs. 
2  and  3  the  machine  is  shown  in  elevation  with 
the  operative  parts  in  two  different  positions, 
and  in  Fig.  4  are  given  details  of  the  table 
and  mold  box. 

It  will  be  seen  that  the  table  A  is  mounted 
on  trunnions  B  carried  in  bearings  in  the  up- 
rights C.  To  the  underside  of  the  table.  Fig.  2, 
is  attached  a  pneumatic  cylinder  D,  with  a 
piston  E,  the  latter  being  connected  to  a  cross- 
piece  F.  Secured  to  each  end  of  the  cross- 
piece  is  a  vertical  rod  G,  which  passes  through 


into  the  cylinder  by  means  of  powerful  springs 
O  shown,  and  the  surplus  sand  is  removed. 
Pressure  is  then  re-admitted  by  means  of  the 
three-way  valve,  and  the  pressure  plate  is 
again  brought  down  on  the  box.  When  this 
operation  is  completed  a  roller  on  the  end 
of  the  rod  P,  connected  to  the  treadle  Q,  is 
withdrawn  Iw  pressure  of  the  foot  of  the  op- 
erator from  an  opening  on  the  periphery  of 
the  hand  wheel  R,  which  is  secured  to  the 
axis  of  the  table.  The  wheel  is  then  turned 
by  hand  through  half  a  revolution,  and  the 
cylinder  ram  and  box  are  turned  to  the  posi- 
tion shown  in  Fig.  3,  the  table  and  parts  being 
locked  in  their  inverted  positions  by  the  en- 
gagement of  the  treadle  mechanism  with  an- 
other recess  in  the  hand  wheel  R.  The  air 
pressure  is  then  released  from  the  cylinder, 
and  the  crosspiece  F  is  returned  to  the  normal 
position  shown  in  dotted  lines  in  Fig.  3,  owing 
to  the  action  of  the  springs  above  mentioned. 
By  means  of  the  connecting-rods  G  the  cross- 
head  J  and  ram  K,  with  the  mould-box,  are 
correspondingly    lowered    while    in    their    in- 
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verted  positions.  Simultaneously  the  pattern 
plate  and  mould  are  lowered  b\-  means  of  the 
mechanism  shown  in  Fig.  4.  This  comprises 
a  system  of  levers,  pins,  and  springs  S,  T,  U. 
The  machine  is  fitted  with  a  vibrator  W  se- 
cured to  the  frame  as  shown.  When  the  mould 
box  is  clear  of  the  pattern  plate  the  box,  with 
the  pattern  or  mould  uppermost,  can  be  lifted 
from  the  pressure  block  or  ram  on  which  it 
rests,  and  transferred  to  the  floor.  By  de- 
pressing the  treadle  the  roller  on  the  end  of  the 
rod  P  is  disengaged  from  the  notch  in  the 
wheel  R,  and  the  latter  is  revolved  by  hand 
through  half  a  revolution,  bringing  the  various 
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FIG.    4. 

parts  back  to  their  original  position,  shown 
in  Figs.  I  and  2,  the  pivotal  connection  of  the 
rods  G  to  the  crosspiece  F  admitting  of  the 
crosshead  J  being  moved  to  the  rear  of  the 
machine,  so  as  to  give  free  space  above  the 
pattern  plate  for  placing  the  molding  box  in 
position. 

The  machine  is  very  simply  and  rapidly 
operated,  and  the  impressions  in  the  sand  are 
sharp  and  clean.  For  the  complete  operation 
of  making  a  set  of  six  deep  molds  from  a 
pattern  plate  in  the  foundry  of  the  builders 
the  time  occupied  was  1^4  minutes. 


FIG.  3. 


VENTILATION,    CHILLS   AND    COLDS- 
ENGLISH    AND    CONTINENTAL 
PRACTICE 

The  question  of  ventilation  is  treated  very 
differently  in  different  countries.  We  in  Eng- 
land are,  or  pretend  to  be,  inured  to  chills  and 
not  very  apprehensive  of  draughts,  and  think 
that  this  is  a  manly  attitude.  But  on  the  Con- 
tinent people  often  insist  upon  shutting  rail- 
way-carriage windows  when  the  Briton  bares 
his  brow  to  the  wintry  blast  with  complete 
(or  pretended)  indifference.  Hence  certain 
quarrels  we  have  witnessed.  Which  is  the 
right  attitude? 

Our  theory  appears  to  be  based  upon  the 
view  that  we  do  not  get  chills  when  walking 
in  the  open  air,  and  indeed  feel  the  benefit  of 
such  exercise.  But  a  person  who  is  sitting 
in  a  draughty  room  or  railway  carriage  is 
not  taking  the  exercise  which  warms  him 
against  the  cold  of  the  atmosphere  when  he  is 
walking.  During  a  long  railway  journey  we 
may  become  thoroughly  chilled  and  open  to  the 
attacks  of  the  numerous  germs  which  are  liv- 
ing upon  our  skin,  throat,  nose,  or  elsewhere, 
waiting  for  an  opportunity  to  enter  the  deeper 
blood  or  tissues,  or  of  other  germs  which  may 
be  hiding  in  the  carriage  cushions.  The  cold 
air   may   perhaps    impede   the   attacks   of    the 
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latter  germs,  but  will  tend,  by  chilling  the 
patient,  to  encourage  the  former  ones.  On 
the  whole,  then,  the  case  for  sitting  in  draughts 
may  be  questioned;  and  there  are  numbers  of 
subsidiary  factors  which  are  usually  ignored — 
such  as  excessive  meat-eating,  alcohol,  previous 
illness,  and  so  on.  Our  theory  that  a  close 
room  means  much  poisoning  w-ith  exhaled  mat- 
ter has  been  rather  exploded  bj^  the  work  of 
Prof.  Leonard  Hill  and  others.  It  may  be 
that  the  danger  of  being  thoroughly  chilled  is 
much  worse  than  the  danger  of  infection  by 
germs  floating  in  the  air  of  a  close  room.  At 
all  events,  many  people  declare  that  they  get 
colds  by  sitting  in  draughty  places,  while 
others  say  they  get  them  by  going  to  crowded 
assemblies  in  ill-ventilated  halls. 

Our  mode  of  life  is  based  upon  our  theories. 
Our  sash  windows  are  probably  the  most  irra- 
tional things  in  creation.  They  appear  to  have 
been  first  invented  in  Holland,  and  brought 
over  to  England  toward  the  close  of  the  seven- 
teenth century,  in  place  of  the  rational  French 
windows.  It  must  have  been  a  curious  person 
who  invented  the  former,  which  are  often 
dangerous  owing  to  the  breaking  of  the  cords, 
while  a  draught  is  always  pouring  in  between 
the  two  sashes.  What  their  advantage  is,  no 
one  can  understand,  and  we  are  glad  to  see 
that  they  are  now  being  replaced  again  in 
new  houses  by  the  French  windows.  On  the 
other  hand,  French  windows,  as  will  be  easily 
seen  anywhere  on  the  Continent  or  in  Egypt 
or  elsewhere,  may  be  closed  to  exclude  either 
draught  or  noise.  Moreover,  seldom  if  ever 
do  w^e  have  double  window^s  such  as  are  used 
throughout  Northern  Europe. 

Our  open  fires  do  not  warm  the  rooms,  while 
they  flood  the  atmosphere  with  particles  of 
carbon,  and  are  the  most  wastful  method  of 
producing  artificial  heat.  On  several  occasions 
the  writer  has  left  England  in  the  depth  of 
Winter  for  Russia,  Germany  or  Sweden,  and 
has  never  been  cold  until  he  returned  here. 
On  one  occasion  a  Canadian  told  him  that 
England  is  the  coldest  country  that  he  was 
ever  in ;  and  most  foreigners  make  the  same 
exclamation.  In  Russia  the  double  windows 
are  kept  closed  nearly  throughout  the  Winter; 
the  house  is  ventilated  by  proper  arrangements 
of  pure  heated  air  brought  up  from  the  base- 
ment, with  a  great  saving  in  cost  and  with  the 
effect  of  enabling  all  the  inmates  to  keep  warm 
all  day  and  night.  In  fact,  in  the  middle  of  a 
Russian  Winter  people  wear  only  thin  under- 


vests  and  sleep  at  night  with  a  single  blanket; 
while  we  shiver  and  shake  before  smoky  fires 
and  dress  in  thick  semi-arctic  clothing,  besides 
having  the  privilege  of  wasting  a  large  part 
of  our  income  on  coal.  To,  be  brief,  Swedes, 
Germans,  Russians  and  Canadians  laugh  at 
our  arrangements.  The  writer  has  inquired 
whether  colds  are  very  frequent  in  Northern 
Europe  and  has  generally  been  told  that  such 
is  not  the  case,  but  that  colds  begin  only  in 
the  Spring  when  the  windows  are  first  opened. 
As  an  experiment  he  once  spent  five  days  in 
Stockholm  in  December  with  windows  closed 
(and  remained  perfectly  well),  but  one  com- 
paratively warm  night  opened  the  window  and 
heaped  blankets  on  his  bed  as  in  England. 
The  next  evening  a  bad  cold  commenced. 

Englishmen  complain  that  rooms  in  North- 
ern Europe  are  stuffy,  but  this  may  possibly 
be  a  mere  auto-suggestion.  Personally,  the 
writer  prefers  the  Continental  system — one  is 
warm  all  the  time  in  the  house,  and  when  one 
goes  out  one  can  brave  the  outside  cold  in  a 
thick  coat  without  having  been  previously 
thoroughly  chilled  in  the  house. — Science 
Progress. 


AIR  DISTRIBUTION  IN  ACTIVATED 
SLUDGE  TANKS 

Mr.  A.  W.  Haddow,  acting  city  engineer  of 
Edmonton,  Canada,  gives  an  interesting  ac- 
count of  the  compressed  air  distribution  de- 
vices employed  in  the  activated  sludge  tanks 
of  the  sewage  disposal  system. 

The  air  main,  he  says,  along  the  center  of 
the  tanks  has  been  started  off  at  10  in.  di- 
ameter. This  lo-in.  main  is  of  cast  iron,  as 
it  is  found  to  be  best  for  tapping  and  making 
tight  connections  for  the  down  pipes.  The 
tank  under  experiment  has  four  ij^  in.  down 
pipes,  with  a  valve,  and  a  Dart  union  below  the 
valve  on  each  pipe.  They  are  placed  30  in. 
on  centers  and  branch  into  two  i-in.  pipes 
at  the  bottom  of  the  tank  running  toward  each 
end,  where  they  are  plugged.  Each  down  pipe 
with  its  two  branches  is  an  independent  unit, 
and  by  unscrewing  the  union  it  can  be  lifted 
for  examination  without  interfering  with  the 
blowing  on  the  three  other  pipes.  The  two 
branches  are  supported  from  channel  irons 
by  means  of  six  5^-in.  hollow  rods  (pipe), 
which  by  means  of  a  thread  and  nut  give  a 
slow-motion  control  of  the  air  pipes.  After 
the  air  pipes  have  been  set  dead  level,  it  is 
necessary  both  to  raise  and  to  lower  them  by 
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means    of    these    nuts    to    obtain    perfect    air 
distribution. 

THE   AIR   PIPE  PERFORATIOXS 

The  air  pipes  have  J^-in.  holes  drilled  on  the 
under  side  at  3-in.  centers.  This  gives  better 
distribution  than  drilling  on  the  top  or  on  the 
sides.  So  far,  Mr.  Iladdow  reports,  the  re- 
sulting air  distribution  is  excellent.  Each  down 
pipe  is  connected,  below  the  valve  and  above 
the  union,  to  a  branch  from  a  3-in.  high-pres- 
sure water  main  (100  lb.  per  square  inch)  for 
flushing  purposes.  These  four  water  branches 
are  controlled  by  a  single  valve.  In  addition, 
the  water  can  be  shut  off  by  a  main  valve  and 
steam  admitted  through  the  same  piping.  Pro- 
vision is  made  for  expansion  on  this  account. 
Then,  as  already  stated,  each  air  line  can  be 
lifted  independently  and  cleaned,  if  the  water 
and  steam  are  not  sufificient.  A  check  valve 
is  introduced  on  the  main  air  feed,  near  the 
blower,  to  prevent  water  getting  into  the  blow- 
er in  case  of  carelessness  in  operating  the 
valves. 


ROCKS     WHICH     TELL      THEIR      OWN 
HISTORY 

The  walls  of  the  Grand  Canyon  in  Arizona 
form  a  great  natural  geologic  section,  in  which 
each  layer  of  rocks  is  in  its  original  position 
relative  to  those  above  and  below  it.  In  few 
other  places,  however,  is  the  story  of  the  up- 
building of  the  earth's  crust  so  plainly  and  im- 
pressively told.  As  a  rule,  the  geologist  who 
would  decipher  the  records  of  the  rocks  must 
get  a  bit  here  and  a  bit  there.  He  may  find 
the  edges  of  some  beds  exposed  in  a  river 
bluff  and  others  sticking  out  on  a  steep  moun- 
tain side.  He  determines  by  fossils  or  other 
means  the  order  in  which  the  beds  were  de- 
posited, and  by  putting  all  his  information  to- 
gether he  constructs  what  he  calls  a  columnar 
section  for  the  district  in  which  he  is  working 
— ^that  is,  a  section  showing  the  order,  thick- 
ness, and  character  of  the  beds.  Such  a  sec- 
tion discloses  the  strata  that  form  the  upper 
part  of  the  earth's  crust  at  that  place,  just  as 
a  slice  of  layer  cake  shows  at  a  glance  the 
various  layers  of  which  it  is  composed. 

After  a  number  of  districts  in  a  region  have 
been  studied  and  their  general  columnar  sec- 
tions determined,  the  geologic  history  of  the 
region  can  be  learned  by  comparing  these  sec- 
tions, just  as  the  engineer  who  is  drilling  for 
low-grade  copper  ores  compares  his  drill  rec- 
ords and  thus   learns  the   outlines  of  the  ore 


body.  Such  a  comparison  of  the  beds  at  one 
place  and  another  shows  how  certain  beds 
change  in  character  and  thickness  from  place 
to  place  or  even  thin  out  and  disappear.  It 
enables  the  geologist  to  draw  some  conclu- 
sions as  to  the  former  distribution  of  land 
and  sea,  to  distinguish  the  deposits  laid  down 
in  deep  water  from  those  spread  by  rivers 
over  their  flood  plains,  and  to  reconstruct  in 
imagination  the  course  of  events  at  a  time 
long  before  the  beginning  of  the  Grand  Can- 
yon. Such  a  comparison  has  recently  been 
made  for  Arizona  and  is  published  by  the 
United  States  Geological  Survey,  Department 
of  the  Interior,  as  Professional  Paper  98-K, 
b.v  F.  L.  Ransome,  geologist.  The  report  is 
obtainable  on  request  from  the  Director. 


Two  Argentines,  Senor  Bradley  and  Lieut. 
Zuloaga,  recently  succeeded  in  crossing  the 
Andes,  starting  out  in  a  balloon  from  Santiago, 
Chile,  and  landing  some  four  hours  later  near 
Mendoza,  on  the  Argentine  side.  The  report 
states  that  the  aeronauts  experienced  contrary 
winds  and  ascended  to  a  great  height.  This 
is  the  first  crossing  of  the  Andes  by  aeronauts. 


SOMETIMES 

Sometimes  I  long  for  a  lazy  isle. 

Ten  thousand  miles  from  home. 
Where  the  warm  sun  shines  and  the  blue  skies 
smile 

And  the  milk-white  breakers  foam — 
A  coral  island,  bravely  set 

In  the  midst  of  the  Southern  sea, 
Away  from  the  hurry  and  noise  and  fret 

Forever  surrounding  me ! 

For  I  tire  of  labor  and  care  and  fight, 

And  I  weary  of  plan  and  scheme. 
And  ever  and  ever  my  thoughts  take  flight 

To  the  island  of  my  dream ; 
And  I  fancy  drowsing  the  whole  day  long 

In  a  hammock  that  gently  swings — 
Away  from  the  clamorous  toiling  throng, 

Away  from  the  swirl  of  things! 

And  yet  I  know  in  a  little  while. 

When  the  first  glad  hours  were  spent, 
I'd  sicken  and  tire  of  my  lazy  isle 

And  cease  to  be  content ! 
I'd  hear  the  call  of  the  world's  great  game — 

The  battle  with  gold  and  men — 
And  I'd  sail  once  more,  with  a  heart  aflame 

Back  to  the  game  again ! — Berton  Braley. 
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THE    PNEUMATIC    MAIL    TUBES 

Compressed  Air  Magazine  in  a  way  stands 
for  "Everything  Pneumatic,"  jet  it  never  advo- 
cates anything  pneumatic  simplj'  because  it  is 
pneumatic,  but  only  because  while  it  is  pneu- 
matic it  still  has  in  each  specific  case  practical 
reasons  for  its  employment.  We  have  no  re- 
tainer for  the  defen-se  of  pneumatic  postal 
tubes,  but  when  their  status  is  questioned  and 
they  are  in  danger  of  being  unjustly  dealt  with 
it  is  our  duty  to  have  our  say. 

Pneumatic  tubes  were  welcomed  in  the  postal 
service  of  our  larger  cities  as  savers  of  labor 
and  quickeners  of  distribution ;  they  have  a  rec- 
ord of  j^ears  of  satisfactory  service  and  had 
come  to  be  regarded  as  an  indispensable  feature 
of  modern  postal  efficiency.  Nevertheless  in  the 
Post  Ofifice  Apropriation  bill  now  before  Con- 
gress it  is  proposed  to  eliminate  the  use  of 
pneumatic  mail  tubes  in  all  our  cities  with  the 
exception  of  a  part  of  the  service  in  New 
York. 

It  is  reported  that  this  proposition  has  been 
approved  by  the  committee  of  the  House  of 
Representatives  in  charge  of  the  bill  by  a  vote 
of  9  to  6.  It  may  be  worth  while  to  note  that 
nine  congressmen  who  would  throw  out  the 
pneumatic  tubes  come  from  the  following 
states :  Tennessee,  Indiana,  Texas,  Alabama, 
Kentucky,  Kansas.  California,  North  Carolina, 
Virginia,  neither  one  of  the  number  represent- 
ing a  constituency  in  touch  with  or  having  any 
interest  in  the  pneumatic  service. 

The  objection  to  the  pneumatic  tubes,  so  far 
as  there  may  be  any  apparently  valid  objection, 
appears  to  be  that  while  the  post  office  business 
has  been  continuously  and  rapidly  growing  the 
pneumatic  tubes  have  not  grown.  They,  for 
instance,  as  they  are  at  present,  are  of  little  or 
no  use  for  parcel  post  service,  which  was  not 
put  in  existence  until  years  after  they  were  in- 
stalled. 

While  it  remains  the  fact  that  the  tubes  will 
transmit  first-class  mail  matter  between  local 
stations  in  times  which  must  be  counted  by  sec- 
onds of  time,  while  minutes,  with  possible  de- 
lays at  all  times,  must  be  allowed  for  any  means 
of  street  transmission,  two  possible  common 
sense  solutions  of  the  problem  might  be  sug- 
gested. The  first  would  be  to  increase  the  ca- 
pacity of  the  pneumatic  transmission  to  meet 
the  increased  business  thrown  upon  it,  and  the 
second  way  would  be  to  still  use  the  pneumatic 
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tubes  to  the  limit  of  their  capacity  and  to  sup- 
plement this  by  street  transmission  to  whatever 
extent  might  be  necessarj'. 

Instead  of  this  the  proposition  is  for  the  Post 
Office  Department  to  throw  out  the  pneumatic 
tubes  entirely,  and  to  become  the  purchaser  of 
great  numbers  of  motor  trucks.  How  great  the 
numbers  of  such  motor  trucks  might  be,  and 
how  great  a  business  interest  is  thus  arrayed 
against  the  tubes,  is  suggested  by  the  fact  that 
some  two  hundred  motor  trucks  are  now  em- 
ployed in  the  mail  service  in  Chicago,  which 
number  would  have  to  be  increased  indefinitely 
with  the  abandonment  of  the  tube  service,  Mr. 
Morgan,  the  most  efficient  Postmaster  of  New 
York,  has  estimated  that  it  would  be  necessary 
to  purchase  three  times  as  manjr  motor  trucks 
as  there  are  now  in  New  York  if  the  tube  ser- 
vice is  curtailed  as  is  contemplated,  and  that 
even  with  this  increase  the  dispatch  of  the 
mails  would  be  impaired,  while  the  trucks 
would  greatly  complicate  the  general  congestion 
of  street  traffic. 


NEW  BOOK 


The  Elements  of  Refrigeration,  A  Text 
Book  for  Students,  Engineers  and  Warehouse- 
men. By  Arthur  M.  Greene,  Jr.,  New  York, 
John  Wiley  &  Sons,  Inc.,  472  pages,  6  by  9  in, 
nearly  200  cuts,  numerous  tables  and  tabulated 
data.    $4.00  net. 

There  are  here  brought  together  in  orderly 
arrangement  the  data  for  designing,  construct- 
ing and  operating  refrigerating  apparatus  with 
theoretical  discussions  of  the  principles  in- 
volved. A  detailed  description  of  the  applica- 
tion of  refrigerating  machinery  to  cold  storage 
and  ice  making  is  followed  by  that  of  other  ap- 
plications which  are  numerous  and  diverse,  as 
for  instance,  candy,  breweries,  blast  furnaces, 
auditoriums,  rinks,  shaft  sinking,  chemical 
works,  dairies,  liquid  air,  etc.,  with  related  col- 
lateral information.  There  are  numerous  prob- 
lems illustrating  the  computations  to  be  made 
in  refrigerating  work.  The  book  is  copiously 
indexed. 

The  author  refers  to  the  various  sources 
from  which  his  information  was  assembled  and 
handsomely  thanks  his  wife  for  aid  given  in 
the  preparation  of  the  manuscript  and  in  the 
reading  of  proof. 


"HOW  THE  WINDOWS  WERE  BROKEN"^ 

BY    T,    R.    HAYTON. 

The  article  with  the  above  title  by  Mr. 
Frank  Richards  in  the  December  issue  of  Com- 
pressed Air  Magazine  was  on  the  whole  quite 
interesting,  and  especially  so  to  me,  as  I  have 
for  some  time  been  making  a  specialty  of 
handling  water  and  air,  but  when  it  came  ta 
explaining  the  real  cause  of  the  glass  break- 
ing outward  I  did  not  see  it  in  the  same  light. 
It  is  not  my  intention  to  give  a  strictly  scien- 
tific explanation,  and  exact  figures  could  hard- 
Ij'  be  made  from  a  theoretical  view  point  only. 

Referring  to  the  diagram,  let  A  be  ihe  center 
or  seat  of  the  explosion  and  B,  C,  D,  etc.,  dis- 
tances out  from  A  in  all  directions,  covering  a 
hemisphere  or  semi-globe,  the  arrows  indicat- 
ing the  force  as  it  radiates  in  all  directions. 
The  assumption  is  that  the  force  would  be 
theoretically  equal  at  equal  distances  from  the 
centre  of  the  explosion.  While  this  is  no 
doubt  true  theoretically  it  will  not  be  so  prac- 
tically, and  for  that  reason  I  show  dotted  lines 
c-d-e-f-g-h-i  which  leave  the  theoretical  lines 
at  a  distance  above  the  ground  and  reach  the 
ground  at  a  distance  much  -closer  to  the  seat 
of  the  explosion.  These  lines  represent  the 
force  in  the  shape  of  a  wave  as  it  radiates 
from  the  center,  this  to  be  described  later  on. 

In  a  great  explosion  of  this  kind  the  earth 
is  practically  unyielding,  while  the  atmosphere 
offers  comparatively  little  resistance  to  the 
power  turned  loose.  The  earth  being  un- 
yielding, the  atmosphere  gets  the  entire  force 
expended,  with  the  result  that  the  adjacent 
air  is  literally  blown  out  of  that  immediate 
locality  and  given  a  tremendous  velocity  out- 
ward in  all  directions.  As  it  travels  outward 
against  the  surrounding  atmosphere  it  com- 
presses it  to  a  greater  density.  This  air 
quickly  gets  into  motion  and  a  gigantic  wave 
is  launched  outward  in  all  directions.  The 
entire  force  of  the  explosion  is  converted  into 
kinetic  energy  or  energy  of  motion. 

As  it  travels  outward  and  upward  against 
the  surrounding  air  the  area  or  volume  occu- 
pied rapidly  increases  and  the  speed  decreases 
till  it  reaches  a  velocity  of  1337  feet  per  sec- 
ond, which  represents  the  velocity  head  equal 
to  the  pressure  of  one  atmosphere.  We  may 
call  this  point  B  in  the  sketch.  This  is  where 
the  perfect  vacuum  or  nearly  perfect  vacuum, 
as  the  case  may  be,  ends.     At  this  point  we 
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ILLUSTRATING     THE  WAVE  THEORY. 


will  have,  say  about  two  atmospheres  of 
pressure  at  the  crest  of  the  wave  and  but  lit- 
tle pressure  in  the  trough  of  the  wave  which 
always  follows  the  crest.  Now  as  this  wave 
travels  out  and  up  in  all  directions,  its  area  in- 
creases and  the  pressure  at  the  crest  decreases 
proportionately.  The  partial  vacuum  follow- 
ing the  crest  changes  for  the  same  reason  and 
in  direct  proportion  to  the  crest.  Its  speed 
outward  is  practically  uniform  at  all  points 
except  near  the  earth  where  it  loses  speed  by 
contact  with  the  buildings,  trees  and  other 
obstructions.  It  is  evident  that  the  retarding 
of  the  part  of  the  wave  near  the  earth  brings 
it  in  close  proximity  to  the  trough  or  partial 
vacuum  which  follows  the  crest  and  eventually 
causes  it  to  be  absorbed  by  the  partial  vacuum. 
In  this  way  the  pressure  effect  that  always  pre- 
cedes a  wave  does  not  reach  the  earth  after 
it  has  traveled  a  certain  distance.  The  air  be- 
ing light  it  responds  very  quickly  to  a  varia- 
tion in  pressure.  It  is  also  evident  that  eighty 
to  ninety  per  cent,  of  the  energy  represented 
in  the  waves  radiating  from  the  seat  of  the 
explosion,  is  unaffected  by  friction  at  the 
surface.  For  that  reason  the  trough  of  the 
wave  can  absorb  the  small  part  of  the  crest 
near  the  earth  without  being  changed  in  pres- 
sure to  speak  of. 

The  nature  of  an  air  wave  makes  it  rather 
difficult  to  explain,  in  that  we  can  not  see  an 
air  wave  and,  unless  we  had  pressure  instru- 
ments to  register  the  pressure,  we  can  not 
say  definitely  how  much  these  variations  will 


be.  The  force  however  must  act  in  straight 
lines  from  the  center  out  and  up  in  all  direc- 
tions, and  while  the  force  causing  the  wave 
travels  outward  only  from  one  particle  to 
another,  the  air  itself  goes  out  for  a  distance 
and  back  and  out  again  in  a  sort  of  vibrating 
motion.  An  air  wave  represents  a  layer  of  air 
that  is  under  greater  pressure  than  normal 
and  followed  by  another  layer  that  is  under 
less  pressure  than  normal.  The  size  of  the 
wave  must  depend  on  the  force  producing  it. 
If  the  force  is  great  enough  to  throw  the  air 
out  to  a  distance  of  300  to  400  feet  from  the 
center,  it  will  practically  double  the  pressure 
at  that  point  and  the  momentum  will  carry  it 
far  enough  to  produce  a  partial  vacuum  nearly 
equal  to  the  extra  pressure  of  the  crest. 

The  larger  the  explosion  causing  the  wave 
the  greater  the  distance  between  the  crest  of 
the  initial  wave  and  the  crest  of  the  secondary 
wave.  It  would  seem  that  this  distance  should 
be  a  little  more  than  double  the  distance  from 
the  center  to  the  point  where  the  speed 
amounts  to  1337  feet  per  second.  It  is  a 
well  known  fact  that  a  wave  in  water  runs 
according  to  the  depth  of  the  water  and  the 
force  causing  it.  The  greater  the  force  the 
greater  the  distance  from  crest  to  crest. 

It  is  also  well  known  that  a  water  wave  does 
not  require  a  large  amount  of  power  to  keep 
it  running.  In  fact  it  is  remarkable  how  lit- 
tle power  will  keep  it  going.  It  sometimes 
takes  hours  for  the  waves  to  die  down  after 
the  wind  stops,  especially  is  this  true  in  large. 
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deep  bodies  of  water.  It  may  be  possible  that 
an  air  wave  will  die  out  quicker  than  a  water 
wave  on  account  of  the  air  being  so  light  and 
rarified.  Be  that  as  it  may,  the  fact  remains 
that  in  some  way  the  glass  in  the  windows  is 
broken,  and  the  evidence  points  clearly  to  the 
fact  that  the  pressure  is  lower  outside  than 
inside  and  that  the  expansion  of  the  air  in- 
side breaks  the  glass. 

It  also  seems  clear  that  the  wave  solution 
offers  the  only  logical  theory  that  can  be  ad- 
vanced for  connecting  the  force  of  the  ex- 
plosion to  the  breaking  of  the  windows.  The 
theory  of  the  friction  causing  the  absorption 
of  the  pressure  part  of  the  wave  near  the 
earth  and  leaving  the  vacuum  effect  as  the 
only  effect  felt  in  such  cases,  seems  to  be  the 
only  way  of  explaining  this  result.  If  we  no- 
tice the  telescoping  effect  of  the  smoke  issu- 
ing from  the  exhaust  of  a  locomotive  and  re- 
member that  the  surrounding  air  causing  the 
resistance  is  free  to  move,  it  will  readily  be 
seen  that  the  resistance  offered  by  obstruc- 
tions that  are  stationary  can  easily  cause  the 
effect  described. 

This  wave  theory,  however,  is  not  the  first 
one  that  came  into  the  writers  mind.  The  first 
theory  was  as  follows :  It  is  barely  possible 
that  this  theory  works  in  combination  with  the 
wave  theory  to  bring  about  the  vacuum  re- 
sponsible for  the  breaking  of  the  windows. 
This  theory  is  based  on  the  well  known  law 
that  it  requires  the  same  force  to  stop  a  body 
in  motion  that  it  takes  to  produce  the  motion 
in  the  first  place.  On  this  basis  if  we  take 
for  granted  that  the  explosion  turns  loose  for 
the  instant  a  hundred  million  horse  power, 
and  that  this  energy  acts  in  all  directions  out 
and  up,  starting  the  air  off  at  a  tremendous 
speed,  and  when  we  remember  that  nearly 
the  whole  of  this  force  goes  up  into  the  space 
above,  and  that  it  continues  to  set  the  air  in 
motion  till  this  hundred  million  horse  power 
is  literally  used  up  or  consumed  in  losses,  we 
must  know  that  a  partial  vacuum  is  caused  by 
the  rush  outward,  and  that  there  will  be  a 
rush  back  to  fill  the  space  caused  by  this 
great  out-rush  from  the  center.  Then  when 
we  take  into  consideration  the  fact  that  no 
motion  can  occur  in  a  fluid  such  as  air  or 
water  without  a  difference  in  pressure,  we 
can  readily  see  that  a  partial  vacuum  will  be 
formed  in  the  vicinity  of  the  explosion  and 
that  this  vacuum  will  reach  out  as  far  as  the 


force  produces  a  perceptible  motion  in  the  air. 
This  briefly  described  theory  was  the  first 
that  I  had  on  this  cause.  But  I  am  now  thor- 
oughly convinced  that  the  wave  theory,  while 
it  may  work  together  with  this  theory,  is  the 
one  that  is  the  more  logical,  and  without  a 
doubt  is  the  true  solution  of  the  question  at 
issue.  We  cannot  expend  any  amount  of 
energy  in  water  without  causing  a  wave.  One 
drop  of  water  falling  in  a  body  of  water 
causes  a  wave  to  flow  out,  and  this  wave  will 
run  until  it  uses  up  the  energy  whether  it  be 
large  or  small,  the  greater  the  energy  expended 
the  greater  the  wave.  We  must  recognize 
very  nearly  the  same  effect  in  air.  The  differ- 
ence being  mainly  in  its  elastic  nature.  In 
this  way  the  great  force  of  the  explosion  at 
any  point  causes  a  rush  of  air  out  against  the 
surrounding  air,  setting  it  in  motion  and  it 
sets  more  in  motion  and  so  the  wave  runs  un- 
til its  force  is  expended  and  scattered  over 
such  an  area  as  to  become  imperceptible. 
Appleton,   Wis. 


HOW  THE  WINDOWS  WERE  BROKEN 

Editor  of  Compressed  Air  Magazine : 
Dear  Sir : 

The  article  in  your  October  magazine  by^ 
Mr.  Frank  Richards,  on  "How  the  Windows- 
Were  Broken,"  was  very  interesting  and  in- 
structive, but  I  think  he  has  missed  one  point 
that  may  have  very  largely  entered  into  the 
breaking  of  the  glass,  and  that  is  the  effect  of 
the  "recoil."  As  is  well  known,  every  explosion 
is  followed  by  what  is  technically  known  as 
the  recoil.  The  effect  of  an  explosion  is,  first- 
ly, to  consume  a  certain  amount  of  the  at- 
mosphere at  the  immediate  seat  of  the  ex- 
plosion, and,  secondly,  to  compress  and  force 
back,  by  the  tremendous  expansion  of  the  gases 
produced  by  the  explosion,  the  atmosphere  im- 
mediately surrounding  the  zone  of  explosion. 
This  produces  "the  great  surge  of  air  over 
a  large  area"  noted  by  the  author. 

This  movement  of  the  air  away  from  the 
explosion  naturally  creates  a  partial  vacuum 
at  that  point.  It  must  therefore  be,  and  is, 
followed  by  an  equal  reflex  action  of  the 
atmosphere  towards  the  place  of  explosion,  in- 
order  to  restore  the  equilibrium  and  pressure 
of  the  air  at  that  point.  Therefore,  in  the 
absence  of  exact  time  and  pressure  records- 
within  and  without  the  buildings,  proving  ir- 
regularity of  local  pressures,  and  without  re- 
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liable  and  exact  testimony  of  witnesses  at 
various  points,  whicii  miglit  have  established 
the  theory  of  Mr.  Richards,  that  the  phe- 
nomena were  caused  by  sheltering  or  retard- 
ing buildings  causing  local  vacuums,  I  am  in- 
clined to  attribute  the  "vacuum"  entirely  to 
the  recoil  effect  of  the  explosion. 

If  witnesses  can  be  found,  who  noted  posi- 
tively that  the  windows  fell  outward  coin- 
cidently  with  the  first  surge  of  the  air  away 
from  the  explosion,  then  Mr.  Richards'  con- 
tention could  be  established,  but  if  there  was 
an  appreciable  pause  before  the  windows  fell 
outward,  and  especially,  if  the  observer  was 
cool  enough,  and  wise  enough  to  notice  the  re- 
coil, and  the  coincidence  of  the  falling  glass, 
tlien  my  point,  that  the  phenomena  were  caus- 
ed by  the  reflex  action  will  be  proven. 

My  own  experience  with  explosions  would 
lead  me  to  believe  that  the  observers  were  too 
closely  engaged  in  running  for  shelter  to  have 
noticed  with  such  exactness,  and  that  it  is  un- 
fair to  add  this  new  peril  to  the  many  imagin- 
ary ones  already  attributed  to  skyscrapers. 
S.  H.  Brockunier. 

Nevada,  City,  Calif. 


THE    FIRST   LOCOMOTIVE    WHISTLE 

On  May  4,  1833,  there  occurred  an  accident 
that  gave  us  the  locomotive  whistle.  It  was 
on  a  level  crossing  between  Bagworth  and 
Thornton  in  England.  Stephenson's  locomo- 
tive "Samson"  ran  into  a  market  cart  con- 
taining 50  pounds  of  butter  and  80  dozen  eggs. 
A  meeting  of  the  directors  was  called,  and 
Stephenson's  suggestion  of  a  whistle  blown  by 
steam  was  adopted.  He  went  at  once  to  a 
musical  instrument  maker  in  Leicester,  who 
constructed  a  steam  trumpet,  which  ten  days 
later  was  tried  in  the  presence  of  the  board  of 
directors.  In  appearance  it  was  like  a  hunts- 
man's horn,  18  ins.  long  and  6  ins.  across  at 
the  top.  It  may  be  remembered  that  Rev.  Syd- 
ney Smith,  who  flourished  in  those  days,  said 
that  the  whistle  made  him  think  of  the  squeal 
of  a  lawyer  when  the  Devil  first  gets  hold  of 
him. 


GASOLINE  AND  AIR 

At  ordinary  temperatures,  air  will  hold  about 
5  to  28  per  cent,  of  gasoline  vapor.  As  gaso- 
line vapor  is  about  3  times  as  heavy  as  air,  in 
a  room  containing  a  mixture  of  the  vapor  with 


air,  the  vapor  is  found  in  largest  proportion 
near  the  floor. 

The  limits  of  explosibility  of  mixtures  of 
gasoline  vapor  and  air  are  between  about  1.4 
and  6  per  cent,  of  gasoline  vapor,  although 
dangerous  flashes  may  be  produced  with  mix- 
tures containing  less  and  more  than  these  pro- 
portions. In  other  words,  there  is  needed  only 
a  small  proportion  of  gasoline  vapor  to  render 
air  explosive — 1.4  cu.  ft.  of  vapor  to  97.5  cu. 
ft.  of  air.  One  gallon  of  gasoline  can  under 
ideal  conditions  render  2,100  cu.  ft.  of  air  ex- 
plosive. 

A  dangerous  feature  of  gasoline  vapor  is  that 
it  may  travel  a  considerable  distance  from  the 
gasoline  and  there  be  ignited,  the  flash  travel- 
ing back  to  the  container  of  the  liquid  and 
causing  a  roaring  fire  in  a  few  seconds. — 
Bureau  of  Mines. 


.ALWAYS  A  liREEZE. 


BLOWING  HIMSELF  UP. 


SAVING  COMPRESSED  AIR 

A  useful  little  expedient  was  adopted  in  the 
Milwaukee  water  intake  shore  tunnel  by  the 
O'Brien  &  Jackson  Co.,  contractors.  The  tun- 
nel is  being  driven  under  compressed  air  and 
in  addition  air  chisels  are  used  in  some  of  the 
headings  for  excavating  in  hardpan  and  hard 
clay.  The  intermittent  operation  of  the  tools 
is  apt  to  produce  considerable  waste  of  power 
in  blowoflf  from  the  receiver.  To  avoid  this 
waste,  a  blowofT  valve  set  at  90  lb.  was  placed 
on  the  high-pressure  air  line  within  the  tunnel. 
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on  the  heading  side  of  the  air  lock.  When- 
ever the  demand  of  the  air  chisels  is  low  the 
excess  high-pressure  air  escapes  into  the  tun- 
nel via  this  valve,  and  thus  increases  the  low 
pressure  air  supply  and  reduces  the  load  on 
the  low-pressure  compressors. 


THE  ENGLISH  CHANNEL  TUNNEL 
Some  nineteen  hundred  years  ago  when  Ju- 
lius .Caesar  tried  to  cross  the  channel,  so  he 
might  get  on  the  other  side,  he  stood  upon  the 
mainland  shore  and  wondered  why  so  fair  a 
chance  had  been  neglected  thus  to  dig  a  tun- 
nel there.  In  all  the  j-ears  since  Caesar's  day 
through  which  the  world  has  slid  the  average 
man  of  common  sense  has  thought  as  Julius 
did.  But  Britons  never  thought  that  way,  and 
they've  been  sure  to  balk  when  anybody  dared 
to  start  the  channel  tunnel  talk.  Some  were 
afraid  and  some  were  blind  and  all  of  them 
were  slow  and  insular  and  insolent  and  British, 
don't  you  know,  and  for  these  nineteen  hun- 
dred 3-ears  that  channel  tunnel  scheme  has 
been  to  every  Englishman  a  sort  of  nightmare 
dream.  But  now,  Gadzooks,  they're  waking 
up ;  the  war  has  showed  them  where  they've 
made  a  nawsty,  bad  mistake,  though  not  be- 
yond repair,  and  some  day  in  the  by  and  by 
they'll  chuck  their  doubts  and  fears  and  there 
will  be  a  tunnel  yet  within  a  hundred  years.  No 
longer  then  that  suffrage  trip,  but  underneath 
the  wave,  and  somewhere  Julius  Caesar  will 
turn  over  in  his  grave ! ! ! — JV.  J.  Lampton  in 
N.  Y.  Herald. 


WHAT  IS  MAN? 

A  man  weighing  150  lbs.  approximately  con- 
tains 3500  cu.  ft.  of  gas,  oxygen,  hydrogen  and 
nitrogen  in  his  constitution,  which  at  70  cents 
per  1000  cu.  ft.  would  be  worth  $2.45  for  illum- 
inating purposes.  He  also  contains  the  neces- 
sary fats  to  make  a  15-lb.  candle,  and  thus,  with 
his  3500  cu.  ft.  of  gases,  he  possesses  great  il- 
luminating possibilities.  His  system  contains 
22  lbs.  and  10  oz.  of  carbon,  or  enough  to  make 
780  doz.  or  9360  lead  pencils.  There  is  about 
50  grs.  of  iron  in  his  blood  and  the  rest  of  the 
body  would  supply  enough  to  make  one  spike 
large  enough  to  hold  his  weight.  A  healthy 
man  contains  54  oz.  of  phosphorus.  This  dead- 
ly poison  would  make  800,000  matches  or 
enough  poison  to  kill  500  persons.  This  with 
two  lbs.  of  lime  m.akes  the  stiff  bones  and 
brains.    No  difference  how  sour  a  man  looks  he 


contains  about  60  lumps  of  sugar  of  the  ordi- 
nary cubical  dimensions,  and  to  make  the  sea- 
soning complete  must  be  added  20  spoonsful  of 
salt.  If  a  man  was  distilled  into  water  he 
would  make  about  38  qts.,  or  more  than  half 
his  entire  weight.  He  also  contains  a  great  deal 
of  starch,  chloride  of  potash,  magnesium,  sul- 
phur and  hydrochloric  acid  in  his  system. 
Break  the  shells  of  1000  eggs  into  a  huge  pan 
or  basin  and  you  have  the  contents  to  make  a 
man  from  his  toe  nails  to  the  most  delicate  tis- 
sues of  his  brain. 


NOTES 

The  deepest  drill-hole  in  the  world  is  said 
to  be  one  in  upper  Silesia  where  a  prospect 
bore-hole  was  cut  by  a  diamond  drill  to  a 
depth  of  7,347  ft.  This  hole  is  1.44  ft.  in 
diameter  at  the  surface,  diminishing  with 
depth  to  0.157  ft.  at  the  bottom. 


Mining  furnishes  employment  for  all  classes 
of  men,  from  the  most  highly  educated  to  the 
most  ignorant.  The  direction  of  mining  op- 
erations as  well  as  much  of  the  actual  work 
involved,  requires  men  of  training  and  more  or 
less  education.  Owing  to  the  fact  that  min- 
ing involves  every  branch  of  engineering  and 
nearly  every  science,  a  broad  education  is 
necessary  for  the  men  who  must  hold  the 
higher  positions. 


Out  in  California  a  centrifugal  blower,  driv- 
en by  an  electric  motor,  is  being  used  in  the 
shelling  of  almonds.  Formerly  the  nuts  could 
be  shelled  by  hand  only  with  the  greatest  diffi- 
culty. At  the  present  time  the  almonds  are 
fed  into  the  suction  side  of  the  fan,  where 
they  are  picked  up  by  the  runner  and  hurled 
against  the  fan  casing,  following  which  they 
are  blown  out  of  the  discharge  pipe  into  a  box, 
already  shelled. 


Blowing  cotton  from  one  department  to  an- 
other through  suitable  tubes  is  the  latest  em- 
ployment of  compressed  air  in  manufacturing 
points.  In  one  instance  a  California  felt  manu- 
facturer makes  use  of  compressed  air  for  con- 
veying damp  wool  from  the  scouring  plant 
squeezers  to  another  building  across  the  street, 
in  which  are  located  the  sun-exposed  drying 
rooms.  The  method  is  of  course  clean  and 
rapid. 
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In  timbering  the  Twin  Peaks  tunnel  at  San 
Francisco  preparatory  to  pouring  the  concrete 
lining,  about  19,000,000  ft.  b.m.  of  lumber  is 
being  used.  A  large  part  of  this  was  purchas- 
ed by  the  contractors  from  the  exposition  com- 
pany. The  I2xl2-in.  timbers  used  in  the 
columns  of  the  various  palaces  were  found 
to  be  about  the  size  desired,  and  for  tunnel 
timbers  they  served  as  well  as  would  the  more 
costly  lumber  direct  from  the  mill. 


steel  on  the  bed  and  then  follow  with  20  to  25 
per  cent,  steel.  The  product  is  25  to  60  per 
cent,  stronger  than  gray  iron,  thus  permitting 
a  large  reduction  in  weight. 


A  number  of  cases  are  cited  where  the  poi- 
sonous effect  from  the  exhaust  gases  dis- 
charged b}'  gasoline  locomotives  in  mines 
caused  illness  among  the  workmen  and  finally 
compelled  the  use  of  the  machine  to  be  dis- 
continued. When  a  motor  is  working  per- 
fectly, securing  complete  combustion,  the  gas 
discharged  is  almost  wholly  CO;  and  has  very 
little  effect  on  health.  A  gasoline  engine,  how- 
ever, due  to  improper  adjustment  or  other 
causes,  will  often  discharge  unburned  gaso- 
line vapor  in  large  quantities  and  its  exhaust 
may  contain  at  times  carbonic  oxide,  the  dan- 
gerous character  of  which  is  well  known. 


A  commission  of  prominent  engineers  made 
a  report  on  Nov.  20  to  the  city  authorities  of 
Montreal  on  the  water-power  project  which 
has  been  under  construction  for  several  years 
in  connection  with  the  city's  water-supply. 
The  commission  finds  that  the  final  cost  of 
the  project  will  be  at  least  $10,600,000,  and 
that  not  over  7,000  hp.  will  be  developed.  The 
minimum  fixed  charges  and  operating  ex- 
penses of  the  power  plant  will  be  $108  per  hp. 
per  annum,  while  the  city  could  purchase  pow- 
er in  the  open  market  from  some  of  the  hydro- 
electric plants  in  the  vicinity  of  Montreal  for 
not  more  than  $20  to  $25  per  hp.  per  annum. 


Semi-steel,  although  not  recognized  in  iron 
and  steel  nomenclature,  ranks  among  the  most 
valuable  products  of  the  gray  iron  foundry, 
the  same  cupola  with  regular  gray  iron  mix- 
More  than  100,000  pounds  were  produced  last 
year  to  meet  the  demand  for  stronger  metal 
and  lighter  sections.  Semi-steel  is  made  in 
tures.  No  extra  coke,  special  appliances 
fluxes  or  new  equipment  are  necessary.  It  is 
made  in  the  same  heat  with  other  mixtures. 
It  may  be  melted  in  the  early  part  of  a  heat 
in  the  middle,  or  in  the  last  part  of  a  regular 
heat      It  may  begin  with   30  to  40  per  cent. 


An  American  self-starter  for  aeroplane 
engines  based  on  the  employment  of  compress- 
ed air  has  recently  made  its  appearance,  says 
the  Scientific  American.  To  start  an  engine 
with  this  device,  air  contained  in  a  tank  is 
drawn  through  a  control  valve  to  a  special 
carburettor,  where  it  picks  up  petrol  in  a 
thoroughly  vaporised  form.  Through  an  auto- 
matic distributor  the  compressed  gas  is  fed  to 
the  engine  cylinders  in  firing  sequence.  The 
compression  is  sufficiently  high  to  cause  the 
first  piston — that  on  the  compression  stroke — 
to  move  downwards ;  sparking  takes  place,  and 
the  motor  soon  acquires  its  normal  speed. 
Compressed  air  is  stored  in  the  air  tank  by 
means  of  a  small  compressor  driven  by  the 
aeroplane  engine. 


LATEST  U.  S.  PATENTS 
Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  {not 
stamps)     to    the    Commissioner    of    Patents, 
Washington,  D.  C. 

NOVEMBER  7. 

1,203,645.  VALVE-ACTUATING  MECHANISM 
FOR  FLUID-PRESSURE  MOTORS.  Thomas 
Winter  Nichols,  Gateshead,   England. 

1,203,862.  PUMP,  ENGINE,  AND  THE  LIKE. 
Jean  Zwickt,   South  Tottenham,  England. 

1.203.T03.  PULVERIZED  -  COAL  -  FEEDING 
APPARATUS.      La   Rue    B.    Chevalier,    Ida, 

1.203.709-10.      APPARATUS      FOR     CLEANINO 
COTTON.        EusTicE      E.      Dickerson,      Fort 
"U'orth,  Tex. 
1,203.739.      COTTON       GINNING,       CLEANING, 
AND    BLEACHING    MECHANISM.      Wbslit 
A.  J.  HoDO,  Cleburne,  Tex. 
1,203,839.     PLUMBER'S     FURNACE.       Arthur 
J.   Archambault,   Chicago,   111. 
1.     In    a   plumber's   furnace   a   main   reservoir, 
an  auxiliary  reservoir  arranged  within  the  main 
reservoir,   means  for  introducing  air  under  pres- 
sure   into    one    of    said    reservoirs,    and    a    check 
valve  for  permitting  air  to  flow  from  the  latter 
reservoir  to  the  other  and  preventing  a  back  flow 
of    air    or    liquid,    said    check    valve    including   a 
spring  tending  constantly  to  close  the  same. 
1,203,841.     CENTRIPTJGAL    AIR-PUMP.      Paul 

A.   Bancel,   New   York,   N.   Y. 
1,203,845.      AUTOMATIC     TR.\IN-STOP.       Carl 

H.   Buhl.   Cleveland,   Ohio. 
1,203,898.     PNEUMATIC-CUSHION   HEEL.    Os- 
car   MussiNAN,    New    York,    N.    Y. 
1,203,491.      PROCESS       FOR       DRYING       AND- 
STERILIZING    AIR.       Reinder    Pieters    vak 
Calcar,    Oegstgeest,    and   Jan   Ellerman   an* 
Hexdrikus    Johannes    Martijn,    The    Hague. 
Netherlands. 
1.203.969.      .AUTOMATIC    TRAIN    STOP.       Mel- 

bern  B.  Bulla,  El  Paso,  Tex. 
1.204.273.     AIR-PUMP.    »  Roland     C.     Hilton, 
Boston,   Mass. 
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Pneumatic  Patents  November  7. 

1,204,232.      PNEUMATIC  -  TIRE  -  INFLATING  1,204,310.      PNEUMATICALLY     VARIABLE 

DEVICE.     Andrew  Anderson,  West  Brighton,  TENSION-REGULATORS      FOR      MUSICAL 

N.     Y.  INSTRUMENTS.      AUGUST   Phillipps  and  Os- 

1,203,301-2-3.     VACUUM-BREAKER.      Harrt  E.  wald    Philipps,    Frankfort-on-the-Main,    Ger- 

MoRTON,   Boston,   Mass.  many. 


Pneumatic  Patents  November  14. 
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1,204,359.  MULTIPLE  BLAST-BURNER.  Wil- 
liam W.  Kemp  and  William  H.  Van  Horn, 
Baltimore,    Md. 

NOVEMBER    14. 

1,204.458.  VACUUM-CONTROL  VALVE  FOR 
MILKING  APPARATUS.  Herman  A.  Kricke, 
Crows  Landing,  Cal. 

1,294,501.  SPIKE  -  DRIVING  MACHINE. 
Grant  B.  Shipley,  Pittsburgh,  Pa. 

1.204.535.  COMPRESSOR,  PUMP.  OR  THE 
LIKE.  Benjamin  F.  Augustine,  Buffalo, 
N.   Y. 

1,204,542.  PULSATOR  FOR  MILKING  MA- 
CHINES.     LiONELL   BULL,   Libertyvillc,    111. 

1,204.564.  FLUID-PRESSURE  RELAY-GOV- 
ERNOR. WiLLiBALD  Grun,  Frankfort-on-the- 
Main,   Germany. 

1,204,665.  TRACK-SANDING  DEVICE.  Ben- 
JiMAN  Jones  and  Bertram  S.  Green,  Syra- 
cuse, N.  Y. 


1,205,014.  PISTONLESS  PUMP.  JoE  M.  Prbss- 
LER,  Jacksonville,  Tex. 

1,205,016.  TURBINE-BLOWER.  JOSEPH  RoT 
Ramsey.  Lykens,  Pa. 

1,205,055.  AIR-STARTER  FOR  AUTOMO- 
BILE-ENGINES. John  K.  Stewart,  Chicago, 
111. 

1,205,114.  COMPRESSED-AIR  WATER-ELE- 
VATOR.    Frank  T.  Shaw,  Lordsburg,  Cal. 

1,205,123.  SOAP-BUBBLE  BLOWER.  Chat- 
TiN   Bradway,    Brooklyn,    N.    Y. 

NOVEMBER   21 

1,205.140.  FLUID  -  PRESSURE  -  OPERATED 
TOOL.     Oliver  O.  App,  New  York,  N.  Y. 

1,205.154.  WATER  -  PURIFYING  APPARAT- 
US.    Otto  Buedinger,   Birmingham,  Ala. 

1,205,162.  VACUUM  -  CLEANER.  GEORGE 
Clements,  Chicago,  III. 

1,205,211.  TRAIN  -  STOPPING  APPARATUS. 
Howard  Jackson,  Omaha,  Nebr. 


|fa^|"^^ 


Pneumatic  Patents  November  21. 


1,204,708.     ROCK-DRILL.      William    A.    Smith, 

Denver,   Colo. 
1,204,718.      SUCTION     CARPET     -     SWEEPER. 

John    R.    Vander   Putten,    New    Philadelphia, 

Ohio. 
1,204.803.     FLUID-PRESSURE   GUN.      Peter  A. 

McCuLLOUGH,  Pittsburgh,   Pa. 
1,204,831.     PNEUMATIC    SOUND  -   REGULAT- 
ING      MECHANISM       FOR       MECHANICAL 

PIANOS  AND  THE  LIKE.     Luis  Jovell  Vil- 

ar,  Barcelona,  Spain. 
1,204,838.     VACUUM-JAR.  Frederick  W.  Bart- 

lett,  Caldwell,  N.  J. 
1,204,952-3-4.     AIR-STARTING      VALVE      FOR 

DIESEL    ENGINES.      Gregory    C.    Davidson, 

New  London,   Conn. 

1.205.000.  AUTOMATIC    AIR-COUPLING.    ROY 
A.  McCurry,  Pensacola.  N.  C. 

1.205.001.  PUMP  FOR  PNEUMATIC  CARPET- 
CLEANERS.     John  J.   Marko,   Detroit,   Mich. 


1,205.389.     OIL-BURNER.       Walter    G.     Pres- 
ton,  Omaha,   Nebr. 

1.  In  a  burner,  a  pan,  a  hot  air  conduit  rest- 
ing on  said  pan,  the  inner  wall  of  the  conduit 
forming  a  continuation  of  the  pan,  a  burner  cap 
mounted  centrally  with  respect  to  the  pan, 
means  for  feeding  oil  to  said  cap,  and  means 
for  conducting  superheated  air  from  said  conduit 
and  discharging  the  same  on  said  cap. 
1.205,391.      PNEUMATIC      PUMP.        Casper     L. 

Redfield,    Chicago,    111. 
1,205,477-8.      ART    OR    PROCESS    OF    SEPAR- 
ATING   THE    GASES    OF    AIR.      James    F. 
Place,  Glen  Ridge,  N.  J. 
1,205,485.      PNEUMATIC    HAMMER    -     DRILL. 
Henry  Schumacher,  Denver  Colo. 

1.205.585.  COTTON-CLEANER.      Samuel   Wil- 
liams, Elk  City,  Okla. 

1.205.586.  AIR-COMPRESSION    GUN.      Robert 
Clifton  Worley,  Owens  Cross  Roads,  Ala. 
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1,205,607.  PNEUMATIC  HAMMER.  Frank  M. 
Faber,    Canton,    Ohio. 

1,205,668.  AIR-PISTOL.  Jacob  R.  Sandage, 
St.   Joseph,    Mich. 

1,205.727.  PNEUMATIC  PIANO  -  PLAYER. 
Charles  Freborg.  Kankakee,  111. 

1,205,729.  PRESSURE-REGULATING  APPAR- 
ATUS.    Robert  L.  Frink,  Lancaster.  Ohio. 

1,205.918.  TR.\CK  -  SANDING  APPAR.\TUS 
FOR  LOCOMOTIVES.  Mark  R.  Miller, 
Charleston,  and  George  L.  Dibble,  Florence, 
S.   C. 


1,206,126.  VACUUM-GENERATOR.  John  A. 
MiTSCH,  Boston,  Mass. 

1,206.128.  SPRAYING  DEVICE.  Neil  E.  Mor- 
gan,  Hermon,   N.   Y. 

1,206.153.  AIR  -  DIRECTOR  FOR  USE  IN 
BURNING  LIQUID  FUEL.  Henry  Pelham 
Smith,  London,  England. 

1,206.176.  PNEUMATIC  PLAYER.  Eugene  T. 
TURNET,    New    York,    N.    Y. 

1,206,193.  PNEUMATIC  POWER  -  HAMMER. 
Ralph  E.  Bates,  Philadelphia,  Pa. 


Pneum.mic  Patents  November  28. 


NOVEMBER  28. 

1,206,030.     FLUID-COMPRESSOR.       Walter    J. 

Richards,    Milwaukee,    Wis. 
1.206.065.     DISPLACEMENT   -    PUMP.     Elmer 

A.  Watts.    Springfield,    and   Irwin   L.    Dunn, 
Marietta,   Ohio. 

1.  A  mechanism  for  elevating  fluids  compris- 
ing a  plurality  of  closed  receptacles  arranged 
one  above  the  other  and  spaced  apart,  the  lower- 
most receptacle  communicating  with  a  source  of 
fluid  supply,  a  conduit  leading  from  the  lower 
portion  of  each  lower  receptacle  to  the  upper 
portion  of  the  next  higher  receptacle,  and  means 
for  admitting  air  under  pressure  to  the  upper 
portion  of  said  lowermost  receptacle,  whereby 
the  air  will  first  discharge  the  fluid  from  said 
lowermost  receptacle  through  one  of  said  con- 
duits to  said  next  higher  receptacle  and  will 
then  follow  the  fluid  through  said  conduit  into 
said  next  higher  receptacle  and  discharge  the 
fluid  therefrom. 
1,206,081.     AIR     -     HUMIDIFIER.       Christian 

Becker  and  Frank  D.  Kleinheksel,  Holland, 

Mich. 

1,206.086.      APPARATUS      FOR      DELIVERING 
AN    INTERMITTENT    AIR-BLAST.      Reuben 

B.  Benjamin       and       William       Cottrell, 
Chicago,    111. 

1,206.116-7.     PNEUMATIC    CLEANER.      Jamm 
B   KiRBT,   Cleveland,   Ohio. 


1,206,258.  METHOD  OF  BLANCHING  PEA- 
NUTS. Felix  Salomon,  Chicago,  111. 
2.  The  hereindescribed  method  of  blanching 
nuts  which  consists  in  projecting  membrane 
fracturing  air  jets  against  a  mass  of  nuts,  and 
moving  the  nuts  during  flie  application  of  th© 
air  jets  to  subject  the  several  portions  of  the 
mass  to  the  action  of  the  jets. 
1,206.437.      TUNNELING-MACHINE.         Samubl 

Hoar,  Virginia,  Minn. 
1,206,559.      HYDROCARBON-BURNER.  Epp» 

M.  Lucus,  Van  Alstyne,  Tex. 
1,206,577.      CENTRIFUGAL  COMPREJS- 

SOR.  Sanford  a.  Moss,  Lynn.  Mass. 
1.  In  an  apparatus  of  the  character  describ- 
ed, the  combination  with  a  centrifugal  compres- 
sor having  inlet  and  discharge  conduits,  of 
throttling  valve  means  in  each  conduit  for 
throttling  the  flow  therethrough,  and  means  for 
simultaneously  operating  them. 
1,206,624.      PNEUMATIC     HORSE     -     COLLAR- 

Lemuel  E.  Van  Treese,  Letts,   Ind. 
1,206,626.     PUMP.     Marion  C.  Walls,   Clayton, 
Ind. 

1,206.688.  VENTILATING  AND  AIR-PURI- 
FYING APPARATUS.  John  C.  Fleming, 
Boston,   Mass. 

1,206.758.  TROLLEY  -  POLE  CONTROLLER 
FOR  ELECTRIC  CARS.  Clarence  V.  Green- 
AMTER,  Los  Angeles,  Cal. 


MAGAZINE 

EVERYTHING  PNEUMATIC. 


Vol.  xxii. 


FEBRUARY.  19 17 


No.  2 


TRAP  FALLS  RESERVOIR  ENLARGE- 
MENT INVOLVING  THE  RECON- 
STRUCTION OF  A  DAM 

BY    CHAS.    A.    HIRSCHBERG 

The  growth  of  the  city  of  Bridgeport,  Conn., 
both  commercially  and  in  point  of  population, 
has  been  very  marked  during  the  past  five 
years.  In  anticipation  of  a  continuance  of 
this  growth,  the  Bridgeport  Hydraulic  Co., 
which  supplies  the  city  of  Bridgeport  with  its 
water,  has  had  under  way  various  plans  for 
an  increased  water  supply. 


The  following  is  a  description  of  work  for 
the  enlargement  of  Trap  Falls  Reservoir,  one 
of  the  five  links  in  a  water  supply  system  ad- 
mitted to  be  most  ample  and  satisfactory,  es- 
pecially when  compared  with  the  water  supply 
systems  of  many  cities  of  equal  or  even  greater 
population. 

The  Trap  Falls  Reservoir  lies  in  a  natural 
basin  approximately  8  miles  above  the  city 
of  Bridgeport,  and  before  reconstruction  cov- 
ered an  area  of  about  240  acres,  closed  at  its 
outlet  by  a  concrete   dam   of   mass   structure 
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built  some  ii  years  ago,  prior  to  the  days  of 
reinforced  concrete  engineering.  The  water  is 
piped  to  the  reservoir  through  3  miles  of  30 
in.  mains  from  the  Far  Mills  River,  which 
has  a  drainage  area  of  about  7  square  miles ; 
also  through  4  miles  of  36  in.  pipe  from  Mean's 
Brook,  drainage  area  8  square  miles ;  total, 
15  square  miles. 

The  capacity  of  the  reservoir  before  recon- 
struction was  1,400  million  gallons,  over  50% 


below  the  capacity  for  supply  of  the  drainage 
area.  The  problem,  therefore,  involved  the 
provision  for  larger  storage  capacity. 

To  avoid  extended  stoppage  of  the  water 
supply  from  this  reservoir,  the  company's  en- 
gineers decided  upon  the  reconstruction  of 
the  old  dam,  in  accordance  with  the  plan  shqwn 
in  Fig.  2.  It  is  interesting  to  note  that  the 
work  progressed  without  in  any  way  interfer- 
ing with  the  water  supply  except  for  a  period 
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of  one  week  during  the  placing  of  the  concrete 
buttresses  in  the  immediate  vicinity  of  the 
service  main. 

A  comparison  of  tlic  old  and  the  new  dam 
structures,  show«  in  Fig.  2,  shows  that  it 
meant  an  increase  in  height  of  11  ft.  and  an 
increased  length  of  225  ft. 

The  surface  area  of  the  reservoir  is  increas- 
ed from  240  to  300  acres  and  it  will  have  a 
capacity  for  2.200  million  gallons.  It  will  be 
noted  that  the  mean  high  water  level  of  the 
old  reservoir  was  302  ft.  as  against  312  ft. 
for  the  new. 

As  already  stated,  the  old  structure  was  of 
mass  concrete.  No  provision  whatever  had 
been  made  for  expansion,  and  as  a  result  the 
dam  had  developed  cracks  with  slight  leaks. 
In  the  reconstruction  this  has  been  provided 
for  in  a  unique  manner.  Blocks  of  concrete  11 
ft.  high,  18  ft.  long  and  10  ft.  wide  were 
placed  alternately  18  ft.  apart  and  permitted 
to  harden  thoroughly  before  the  intermediate 


f:g.  6. 


blocks  were  poured.  These  blocks  were  joined 
to  the  old  structure  by  means  of  a  channel 
or  key-way  18  in.  wide  and  4  in.  deep,  cut 
along  the  full  length  of  the  top  of  the  old 
dam.     This  is  shown  in  Fig.  4. 

The  increase  in  height  made  it  desirable  to 
lirace  the  structure  to  take  care  of  increased 
stresses.  For  this  purpose  46  buttresses,  as 
shown  in  Figs,  i  and  2  were  provided.  These 
buttresses  are  6  ft.  wide  placed  on  18  ft. 
centers  and  connected  at  the  top  by  arches. 
These  arches  also  support  the  overhang  of  the 
concrete  blocks  placed  at  the  top  of  the  dam. 

The  greatest  problem  presented  in  this  work 
was  perhaps  that  of  tieing  up  the  new  addi- 
tions to  the  old  structure.  In  Fig.  5  is  shown 
the  method  adopted  to  key  the  buttresses.  So 
that  they  could  take  the  thrust,  mortise  and 
tenon  joints  6  ft.  long  by  4  ft.  wide  and  6  in. 
deep  were  made  4  ft.  6  in.  apart  on  a  vertical 
plane  in  the  face  of  the  dam. 

DRIF.LING    .\ND    CUTTING    THE    MORTISES    AND 
CHANNELS 

The  channel  in  the  top  of  the  dam  and  the 
mortises  in  the  face  were  cut  by  drilling, 
broaching  and  picking,  employing  three  Jack- 
hamer  Drills  and  three  Little  David  Pneumatic 
Picks  as  follows : 

Holes  were  drilled  with  a  15^  in.  cross  bit, 
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FIG. 


approximate!}-  i  in.  apart  both  along  and  across 
the  channel  to  a  depth  of  4  in.  This  was  fol- 
lowed by  pneumatic  picks  employing  a  special 
broaching  tool,  as  shown  in  Fig.  6,  along  the 
outside  edge  of  the  channel,  breaking  down  the 
intervening  concrete  to  form  a  continuous 
groove.  An  ordinary  pointed  pick  was  then 
inserted  in  the  pneumatic  hammer  and  the 
drilled  concrete  chipped  out. 

Holes  6  in.  deep  were  drilled  with  Jack- 
hamers  as  closely  together  as  they  could  be 
gotten  with  a  i'/4  in.  cross  bit.  The  men 
operating  the  Jackhamers  worked  from  sus- 
pended platforms,  as  shown  in  Fig.  3.  The 
concrete  between  the  holes  along  the  edge 
of  the  intended  mortise  was  then  broached  by 
the  flat  tool  already  referred  to,  and  the  re- 
maining concrete  picked  out  by  the  pointed 
pick  operated  by  a  pneumatic  hammer. 

In  drilling  these  mortises  the  Jackhamers 
were  supported  in  special  hangers  suspended 
from  2j4  in.  air  pipe  strung  along  the  face 
of  the  dam.  One  man  and  a  Jackhamer  drill- 
ed and  broached  one  complete  mortise  in  4^ 
hours,   and   one   man    with   a   pneumatic   pick 


averaged  one  mortise  completely  chipped  out 
in  a  similar  length  of  time.  These  tools 
were  also  used  for  drilling  concrete  form 
anchor  bolt  holes  to  a  depth  of  6  in. 
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FIG.  9. 

The  air  was  supplied  to  the  drills  and  picks 
by  a  9  and  9x8  in.  Class  FR  Piston  Steam 
Valve  Compressor  through  the  2><  in.  pipe 
used  as  a  supporting  rail  for  special  Jack- 
hamer  hangers.  All  steel  was  sharpened  by 
hand,  a  total  of  60  pieces  of  12  in.  lengths 
being  required  for  the  job,  which  comprised 
213  mortises,  775  ft.  of  channel  and  more  than 
500  6  in.  anchor  bolt  holes. 

To  obtain  a  suitable  rock  footing  for  the 
buttresses  the  overburden  at  the  base  of  the 
dam  was  removed  with  pick  and  shovel. 
Where  the  natural  contour  of  the  rock  did 
not  provide  a  satisfactory  footing,  holes  were 
drilled  with  the  Jackhamer  and  blasted,  the 
object  being  to  obtain  a  saw-toothed  surface. 

Fig.  8  shows  a  Cameron  Pump  at  work  keep- 
ing the  excavation  free  of  water.     This  pump 


was  shifted  along   from  point  to  point,  as  re- 
quired. 

CONCRETING 

Collapsible  wooden  forms  were  used  for 
all  concreting.  See  Figs.  9  and  10.  Forms 
for  the  buttresses  were  shifted  by  stages  to- 
wards the  top,  each  pouring  of  concrete  being 
permitted  to  set  sufficiently  before  shifting  the 
form.  For  ke3ang  each  successive  pouring 
of  concrete,  large  pieces  of  rook  were  em- 
bedded in  the  concrete  at  the  finish  of  each 
pouring.  Each  partially  set  batch  of  concrete 
was  thoroughly  wetted  down  before  the  next 
pouring. 

For  shifting  the  concrete  forms,  handling 
the  rock  and  overburden  at  the  base  of  each 
buttress,  and  also  for  dirt  filling  between  but- 
tresses, the  Lidgerwood  Traveling  Hoist, 
shown  in  Fig.  11,  was  employed.     The  object 


FIG.  10. 


of  the  dirt  filling  is  not  only  to  lend  additional 
support  to  the  concrete  structure,  but  also  to 
eliminate  the  opportunity  for  freezing  and 
spalling  during  cold  weather. 

The  concrete  plant,  comprising  two  i  cu.  yd. 
steam  engine  driven  Ransome  concrete  mixers, 
is  located  at  the  western  end  of  the  work. 
All  materials  are  supplied  to  the  mixer  at  the 
top  by  means  of  a  Lidgerwood  Boom  Derrick 
and  Clam  Shell  Bucket. 

A  unique  feature  of  this  portion  of  the 
installation  is  the  manner  in  which  the  concrete 
is  conveyed  to  the  Lidgerwood  Cable  Way 
which  serves  the  dam.  Fig.  12  is  a  general 
view  overlooking  the  dam,  taken  from  one- 
of  the  cable  way  towers. 
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A  smaller  steam  operated  winch  carrying 
an  endless  cable  hauls  a  flat  car  back  and  forth 
on  a  track  placed  at  right  angles  with  the  cable 
way  and  parallel  with  the  concrete  mixer 
dumping  chutes.  Hand  operated  square  dump- 
ing buckets  are  placed  on  this  flat  car  and  run 
in  under  the  chutes.  One  is  filled  and  return- 
ed to  the  dam  where  the  cable-way  traveler 
picks  it  up  and  conveys  it  to  the  point  of 
deposit.  In  the  meantime  the  other  bucket 
is  being  filled. 

The  concrete  mixture  is  as  follows : 

I  2H,  4/4  for  the  top. 

I  3.  5  for  the  buttresses. 

All  materials  for  the  concrete  are  hauled  in 
by  four  5-ton  locomotive  trucks.  Two  of 
these  trucks  are  equipped  with  power  self- 
dumping  bodies,  the  other  two  with  hinged 
bodies,  which  are  dumped  by  means  of  the 
derrick  serving  the  mixers. 

The  companj-  operates  its  own  Trap  Rock 
Quarry,  situated  about  2  miles  from  the  dam. 
The  trap  rock,  which  is  of  a  particularly  hard, 
stubborn  nature,  full  of  cleavages  and  there- 
fore presenting  unusually  difficult  drilling,  is 
excavated  by  means  of  three  D-24  Sergeant 
Steam  Drills.  The  average  drill  hole  footage 
is  low  and  gives  a  fairly  good  idea  of  the 
character  of  the  rock;  12  ft.  per  day  per  drill 
operated  by  2  men. 

A  No.  5  McCully-Gyratory  Crusher  installed 
at  the  quarry  crushes  all  the  rock,  the  straight 
run  of  crusher  material  larger  than  }i  in. 
being  used  in  the  mixers ;  none  of  it,  however, 
nms  larger  than  2^  in. 

Considerable    preparatory    work   had    to    be 


done  before  actual  work  started  at  the  dam. 
It  was  necessary  to  build  new  and  higher  roads 
to  replace  those  which  would  become  in- 
undated by  the  enlarged  reservoir,  to  say 
nothing  of  the  grading  of  certain  portions  of 
the  reservoir  banks  and  the  clearing  of  the 
new  land.  Holt  Gasoline  Tractor  being  call- 
ed into  service  for  pulling  tree  stumps,  etc. 

The  work  is  being  done  by  the  water  com- 
pany itself,  known  as  the  Bridgeport  Hydraulic 
Co.,  under  the  supervision  of  its  own  engi- 
neers. Mr.  S.  P.  Senior,  Vice-President  of 
the  Company,  is  Chief  Engineer,  Mr.  W.  C. 
Pollitt  is  Engineer  in  charge  of  the  work,  and 
Mr.  A.  B.  Hill,  the  Consulting  Engineer. — 
Engineering  Xews,  with  additions  by  the 
writer. 


WAR  SCRAP 

It  looks,  on  the  surface  of  things,  as  if  the 
battle-scarred  farms  around  Verdun  and  other 
contested  districts  of  the  European  war  might 
be  devoted  more  profitably  to  mining  than  to 
agriculture,  upon  the  conclusion  of  peace.  The 
statement  has  been  made  that  as  many  as  a 
million  shells  a  day  were  fired  for  many  days 
in  succession  by  the  Allies  in  France  alone. 
This,  of  course,  is  above  the  average,  but  it 
does  not  take  into  account  the  outpouring  of 
steel  from  the  big  guns  of  Germany. 

Let  us  assume  that  the  average  was  a  million 
shells  per  week,  from  each  of  the  contesting 
sides,  on  the  area  in  front  of  Verdun.  The 
fight  raged  for  some  thirty  weeks ;  on  this 
basis,  therefore,  some  sixty  million  shells  were 
thrown.  Calling  the  average  weight  per  shell 
one  hundred  pounds,  this  means  that  a  total 
of  three  million  tons  of  steel  were  thrown  upon 
a  disputed  area  of,  say,  one  hundred  square 
miles,  sixty-four  thousand  acres,  which  steel 
is  now  somewhere  under  the  surface  of  the 
ground.  According  to  these  figures,  the  aver- 
age weight  of  steel  per  acre  is  about  forty- 
seven  tons,  worth,  as  scrap,  perhaps  twenty 
dollars  per  ton. 

Add  to  these  estimates,  which,  of  course, 
are  largely  guess  work,  the  enormous  tonnage 
of  barbwire  entanglements,  construction  steel 
and  other  wasted  material  of  war  and  we  have 
a  metal  value  far  exceeding  the  purchasing 
value  of  the  land.  It  might  cost  more  to  re- 
cover much  of  this  steel  than  it  would  be  worth 
in  the  market;  nevertheless,  it  is  unthinkable 
that  the  thrifty  Eureopeans  will  not  recover  a 


8266 


COMPRESSED  AIR  MAGAZINE. 


great  deal  of  this  scrap  when  the  warring 
nations  finally  get  through  with  their  "scrap- 
ping." 


THE  AIR  PROBLEM  IN  ICE  MANUFAC- 
TURE 

The  principal  method  of  manufacturing  ice 
at  the  present  time  is  by  what  is  known  as  the 
"raw-water  system."  When  the  manufacture 
of  ice  was  begun  as  a  commercial  proposition 
and  for  many  years  thereafter  it  was  con- 
sidered essential  to  use  nothing  but  carefully 
distilled  water.  This  was  not  only  for  the 
purpose  of  producing  pure  ice  but  also  ice 
that  would  look  right.  If  untreated  water  is 
converted  into  ice  the  air  which  is  always 
present  in  the  water  gives  the  ice  the  ap- 
pearance of  frozen  snow,  and  "snow  ice"  is 
always  objected  to. 

By  elaborate  distillation  the  greater  part  of 
this  air  may  be  eliminated.  This  entails  the 
turning  of  water  into  steam  and  reboiling  it. 
For  the  purpose  of  economy  it  is  the  custom 
to  operate  an  ice  plant  with  a  steam  engine 
and  use  the  exhaust  steam  from  this  engine 
for  producing  the  distilled  water.  Such  a 
practice  meant  that  the  lubricating  oil  in  the 
engine  cylinder  would  come  in  contact  with  the 
steam,  and  one  of  the  first  steps  in  the  distilla- 
tion is  grease  separation  to  remove  this  oil. 
As  a  matter  of  fact,  a  great  deal  of  difficulty 
is  experienced  in  the  eliminating  of  all  such 
oil   and   foreign   matter. 

The  elaborate  distillation  and  filtration  of 
the  water  to  be  frozen  is  responsible  for  the 
flat,  insipid  taste  of  hygienic  ice.  The  fre- 
quent claim  that  ammonia  finds  its  way  into 
the  ice  can  also  be  attributed  to  lubricating 
oil  or'other  substances,  which  are  often  found 
in  the  frozen  product. 

The  demand  for  a  product  which  would  be 
more  like  natural  ice  in  its  taste  and  odor,  and 
at  the  same  time  be  free  from  dirt  and  impuri- 
ties, has  brought  about  a  radical  change.  As 
is  generally  known,  ice  is  produced  in  rec- 
tangular cans  or  forms.  By  suspending  a  tube 
or  other  similar  arrangement  in  these  cans, 
through  which  air  at  suitable  pressure  is  dis- 
charged, the  water  in  the  ice  cans  is  kept  in 
a  constant  state  of  agitation,  and  this  causes 
all  of  the  air  bubbles  to  rise  to  the  top  and 
dissipate  themselves  in  the  atmosphere.  The 
result  is  a  clear,  transparent  block  of  ice,  made 
from  pure  natural  water,  without  unusual 
taste  or  odor,  and  on  the  whole  is  far  more 


satisfactory  tnan  n3'gienic  aisnlled  water  ice. 

Of  course,  the  water  used  must  be  pure, 
and  if  it  contains  any  dirt  or  foreign  matter, 
good  filters  are  necessary.  Practically  every 
raw  plant  is  so  equipped. 

The  demand  for  a  better  product  is  one  rea- 
son for  the  change.  Perhaps  a  more  important 
reason  is  the  fact  that  the  necessitj'  for  a  large 
amount  of  steam  is  avoided.  This  makes  it 
possible  to  use  oil  engines,  electric  motors  or 
highly  economical  steam  engines,  which  would 
not  have  enough  exhaust  steam  for  a  distilled- 
water  plant.  In  other  words,  a  raw-water 
plant  may  be  operated  at  a  much  cheaper  cost. 
For  example,  an  old-style  icemaking  plant,  to 
produce  50  tons  of  hygienic  distilled  water  ice 
every  day  of  24  hours,  would  use  in  the  neigh- 
borhood of  10  tons  of  coal.  Let  us  suppose 
that  this  coal  would  cost  $4  per  ton.  This 
would  mean  $40  per  day,  or  80  cents  per  ton 
of  ice  manufactured. 

It  is  quite  possible  to  operate  a  raw-water 
ice  plant,  driven  by  a  una-flow  steam  engine, 
and  produce  the  same  amount  of  ice  with  about 
three  tons  of  coal,  or  a  daily  fuel  cost  of  $12, 
which  equals  24  cents  per  ton. 

SPEEDING-UP   THE   COMPRESSORS 

Another  great  stride  in  advance  has  been 
made  possible  in  ice  and  refrigerating  ma- 
chines by  the  perfection  of  what  might  be 
termed  "high-speed  ammonia  compressors." 
The  compressor,  being  the  most  vital  part  of 
an  ice  machine,  has  always  been  very  carefully 
designed,  and  for  30  or  40  years  a  speed  of 
70  or  80  revolutions  per  minute  has  been  con- 
sidered the  maximum.  Many  of  the  machines 
of  the  older  types  ran  at  not  more  than  40  or 
50  revolutions  per  minute.  Owing  to  this 
relatively  low  speed  the  use  of  oil  engines  or 
other  economical  forms  of  prime  movers  al- 
ways meant  the  adoption  of  rope  or  belt  drive 
or  some  other  form"  of  indirect  transmission. 
In  small  plants  rope  or  belt  transmission  may 
be  without  any  great  difficulty,  but  in  large 
plants,  especially  where  oil  engines  supply 
the  power,  such  transmission  is  a  great  source 
of  trouble  and  annoyance.  The  ropes  or  belts 
wear  rapidly  and  sometimes  break,  causing 
damage  and  danger  to  life  and  limb.  More- 
over, they  are  a  source  of  power  loss.  This 
amounts  to  10  to  20  per  cent,  of  all  the  power 
transmitted. 

In  a  500-horse-power  plant  a  15  per  cent, 
loss  might  easily  mean  over  $3,000  or  $4,000 
a   year.     About    18  months   ago   a   horizontal 
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ammonia  compressor  of  the  higli-specd  variety 
was  perfected,  and  now  there  are  15  or  20 
large  units  in  actual  operation.  These  ma- 
chines are  direct  connected  to  oil  engines,  elec- 
tric motors  and  una-flow  steam  engines.  They 
operate  at  from  125  to  250  revolutions  per 
minute.  The  design  is  such  that  less  vibration 
occurs  than  in  the  old  t3'pes  of  machines. 
Thorough  and  automatic  lubrication  is  insured 
by  special  oiling  systems,  and  the  new  cylinders 
need  very  little  attention.  Of  course,  the 
valves  are  of  unusual  design,  being  of  the 
plate  variety,  which  have  been  used  so  success- 
fully in  air  compressor  work. 

It  seems  quite  safe  to  say  that  in  a  com- 
paratively short  time  the  ice  machine  which 
runs  at  only  50  or  75  revolutions  per  minute 
will  be  out  of  date,  because  it  will  prove  high- 
er in  first  cost,  necessitate  more  foundation 
and  building  space  and  be  less  economical.  A 
belt-driven  slow-speed  machine  might  need  a 
space  60  feet  long,  whereas  a  direct-connected 
high-speed  equipment  could  be  placed  in  a 
space  not  more  than  20  or  25  feet  long.  The 
engine-room  equipment  of  a  100-ton  oil-en- 
gine-driven icemaking  plant  using  rope  or 
belt  drive  would  occupy  a  space  of  about 
60  feet  long  and  50  feet  wide.  With  a  direct- 
connected  high-speed  compressor  arrangement 
the  space  would  be  reduced  to  30  feet  in  width. 
— Robert  P.  Kehoe,  in  Manufacturers  Record. 
(Condensed  extract). 


AN   INGENIOUS   AIR    COMPRESSOR 

The  cut  above  is  reproduced  from  a  recently 
issued  U.  S.  patent.  It  illustrates  how  far 
afield  erratic  ingenuity  can  go  to  accomplish 
a  simple  operation.  As  the  specification  reads 
the  purpose  of  the  invention  is  "to  generally 
improve  and  simplify  the  construction  and 
operation  of  air  compressors  so  as  to  render 
them  more  practical,  reliable,  effective  and 
efficient  in  operation  and  less  expensive  to 
manufacture  and  operate." 

Any  one  can  easily  see  how  the  thing  is 
meant  to  work.  Whether  such  a  thing  has 
ever  actually  worked  we  have  some  doubts. 
The  side  of  a  vertical  air  receiver  is  seen  at 
the  left.  There  is  a  single  acting  upright  com- 
pressing cylinder  at  C  with  the  piston  normal- 
ly at  the  upper  limit  of  its  travel.  Across  the 
top  of  the  frame  there  is  a  horizontal  shaft 
driven  by  belt  or  otherwise,  and  on  this  shaft 
there  are  four  long  arms  8  to  the  end  of  each 
of  which  is  attached  a  chain  and  to  each  chain 
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a  heavy  weight  10.  By  the  continuous  rota- 
tion of  the  shaft  the  weights  are  successively 
drawn  up  the  inclined  curved  slide  i/,  then 
over  the  curved  slide  16  until  vertical  guides 
IS  are  reached.  Then  the  weight  drops  freely 
between  these  guides,  strikes  the  top  of  the 
compressor  piston  with  a  whang,  the  air  con- 
tained in  the  cylinder  is  compressed  and  some 
of  it  is  driven  into  the  air  receiver,  this  opera- 
tion being  repeated  continuously. 

After  a  weight  has  dropped,  leaving  it  on 
top  of  the  piston  as  shown,  it  is  drawn  up 
slide  //  again,  and  so  on.  As  it  begins  its 
travel  up  this  slide  it  comes  in  contact  with 
the  arm  of  a  bellcrank  lever  21,  pushing  it  over 
to  position  shown  by  the  dotted  lines,  this 
movement  raising  the  piston  in  the  cylinder 
with  the  thrust  of  spring  26  to  hold  it  there 
until  the  next  weight  drops. 


Tenders  for  the  construction  of  148  aero- 
planes for  the  American  army  which  were 
recently  opened  showed  a  remarkable  diversity 
in  prices  and  climbing  ability.  The  prices  vari- 
ed between  $12,000  and  $30,000  each.  The 
highest  speed  guaranteed  was  90  miles  per 
hour,  and  the  lowest  65  miles  per  hour.  As 
regards  climbing  ability  the  best  offered  was 
6,500  ft.  in  ten  minutes,  and  the  lowest  2,000 
ft.  in  the  same  time. 
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PNEUMATIC   GRAIN   ELEVATORS  AND 
CONVEYORS 

At  a  recent  meeting  of  the  Manchester  Asso- 
ciation of  Engineers  a  paper  was  presented 
by  Mr.  Cecil  Bentham  on  Pneumatic  Grain 
Handling  Appliances.  The  Engineer,  London, 
reports  as  follows : 

He  said  that  as  we  in  this  country  were 
largely  dependent  on  imported  grain  for  many 
necessities  in  addition  to  our  daily  bread,  this 
fact,  together  with  the  importance  of  discharg- 
ing ships  quickly  and  economically,  made  this 
problem  of  the  first  importance  to  the  nation. 
The  purposes  to  which  grain  elevating  plants 
are  applied  were  divided  into  the  following 
three  heads:  (i)  Discharging  ships  either  to 
quay  or  to  barges.  (2)  Discharging  barges  at 
mills  or  granaries.  (3)  Conveying  grain  long 
distances.  The  method  of  conveying  the  grain 
is  to  create  a  partial  vacuum  in  a  receiving 
chamber  by  means  of  an  exhauster  or  pump ; 
the  air  rushing  along  the  conveying  pipe 
carries  with  it  a  stream  of  grain  from  a 
nozzle  at  the  free  end  of  the  pipe  line  de- 
positing it  in  the  receiving  chamber  at  the 
other  end.  The  grain  is  then  discharged  from 
the  receiving  chamber  by  means  of  some  form 
of  valve  and  is  afterwards  dealt  with  me- 
chanically. 

The  advantages  of  using  a  pneumatic  plant 
in  the  first  two  methods  mentioned,  namely, 
for  discharging  ships  or  barges,  were  enumer- 
ated as  follows :  (a)  The  amount  of  labor  is 
considerably  reduced  as  compared  with  any 
other  means  of  discharging  grain,  this  being 
due  to  the  fact  that  a  pneumatic  pipe  will  pick 
up  nearly  all  the  grain  from  the  floor  of  the 
ship  or  barge  without  being  "trimmed,"  as  is 
necessary  in  the  case  of  bucket  elevators, 
grabs,  etc.  This  avoids  the  necessity  of  en- 
gaging a  large  number  of  casual  men  when  a 
cargo  is  being  discharged,  (b)  It  is  healthier 
for  the  men  engaged  in  discharging  grain 
with  pneumatic  plants  than  with  bucket  ele- 
vators or  other  mechanical  appliances.  All 
grain  contains  dust  varying  in  quantity  and 
composition  according  to  the  condition  or  the 
part  of  the  world  in  which  the  grain  is  pro- 
duced ;  with  ordinary  buckets  this  dust  is 
stirred  up  and  permeates  the  atmosphere,  and 
it  is  then  breathed  by  the  men  who  are  work- 
ing in  it.  The  dust  is  deleterious  to  the  men, 
dust  from  maize  especially  affecting  the  eyes, 
(c)   By  passing  the  grain  through  the  pipes  in 


a  strong  current  of  air  it  is  aspirated,  and  if 
the  temperature  of  the  grain  has  risen  on  the 
voyage,  the  effect  is  to  improve  its  condition. 
The  vacuum  is  also  supposed  to  kill  weevils 
and  mites,  though  the  evidence  on  this  point 
is  not  sufficient  to  form  a  definite  conclusion 
at  present,  (d)  Some  amount  of  dust  is  also 
separated  from  the  grain  during  its  passage 
through  the  pipes  and  may  be  discharged  from 
the  plant  separately.  This  separation  is  taken 
advantage  of  in  mills  where  the  grain  is  used, 
but  whilst  in  transit  it  is  still  unfortunately 
considered  necessary  to  put  all  the  dust  back 
into  the  grain  in  order  to  avoid  loss  of  weight. 
(e)  With  pneumatic  tubes  the  poop  and  bunk- 
er hatches  may  be  discharged  without  any 
special  scheming,  because  it  is  only  necessary 
to  pass  the  grain  pipe  down  into  the  hold,  and 
all  parts  of  the  hold  may  be  reached  even  when 
difficult  corners  have  to  be  negotiated.  Where 
bucket  elevators  only  are  installed  it  is  fre- 
quently necessary  to  discharge  these  holds  en- 
tirely by  means  of  hand  labor.  (/)  Parcels 
of  grain  are  sometimes  separated  by  cloths, 
and  in  these  cases  the  pneumatic  method  is  the 
only  one  except  hand  labor  which  entirely 
obviates  the  risk  of  mixing,  (g)  Discharging 
can  proceed  in  all  kinds  of  weather,  as  it  is 
only  necessary  to  keep  the  hatch  open  suffi- 
ciently to  operate  the  pipes,  (h)  The  average 
capacity  of  a  pneumatic  plant  is  near  its  maxi- 
mum capacity,  whereas  with  the  mechanical 
plant  the  average  capacity  is  only  a  small  per- 
centage of  the  maximum  capacity. 

The  author  then  went  on  to  describe  one  or 
two  typical  plants  made  by  the  firm  of  Henry 
Simon,  Limited,  the  chief  features  of  which 
have  already  been  dealt  with  in  The  Engineer. 
He  said  that  one  of  the  early  objections  to 
the  use  of  pneumatic  plants  was  the  compara- 
tively large  amount  of  power  which  was  ab- 
sorbed. In  the  early  plants  about  4  horse- 
power was  absorbed  per  ton  of  grain  per  hour 
handled  when  discharging  ships,  whereas  now 
the  power  is  from  i  to  i^  horse-power.  For 
conveying  grain  considerable  distances  this 
power  is  considerably  exceeded,  and  if  me- 
chanical appliances  can  be  used  the  pneumatic 
method  is  not  economical  for  long  distance 
conveying.  It,  however,  frequently  happens 
that  there  are  more  or  less  serious  obstruc- 
tions in  the  way  of  introducing  mechanical 
appliances,  whereas  a  single  pipe  may  be  taken 
in  any  desired  direction  with  very  little  in- 
convenience. 
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The  power  absorbed  by  a  pneumatic  grain- 
handling  plant  is  extremely  large  in  proportion 
to  the  actual  work  done.  In  a  well  designed 
plant  in  fairly  good  condition  the  mechanical 
efficiency  would  only  be  from  5  per  cent. 
to  6  per  cent.  This,  the  author  said,  was  per- 
haps not  a  very  satisfactory  method  of  stating 
the  power  absorbed,  because  theoretically,  no 
work  is  done  in  conveying  horizontally,  and 
most  pneumatic  installations  for  discharging 
ships  or  barges  inevitably  involve  the  passing 
of  the  grain  in  a  horizontal  direction  in  addi- 
tion to  a  vertical  direction.  If,  however,  pneu- 
matic plants  were  compared  with  purely  me- 
chanical appliances,  such  as  bucket  elevators, 
which  up  to  recent  years  were  the  most  general 
method  of  discharging  grain,  it  was  found  that 
the  power  absorbed  by  a  pneumatic  plant  is 
still  comparatively  high.  On  the  other  hand, 
the  bucket  elevator  for  discharging  ships  is 
somewhat  complicated,  especially  where  large 
variations  in  height  have  to  be  dealt  with,  but 
when  in  good  condition  and  working  at  a 
maximum  capacity,  it  gives  a  mechanical  effi- 
ciency of  50  to  60  per  cent.,  but  to  obtain  an 
average  capacit}'  equal  to  a  pneumatic  plant  a 
bucket  elevator  would  require  to  have  a  larger 
maximum  capacity  with  consequent  additional 
running  losses. 


CLARK  COMPRESSED  AIR  METER 

The  great  need  of  some  means  of  accurately 
measuring  compressed  air  in  actual  use  is  in- 
disputable. It  is  not  only  desirable  to  measure 
the  output  of  the  compressor  as  the  only  sure 
guarantee  of  its  efficiency  but  it  is  equally 
necessary  to  measure  the  air  supplied  for  the 
driving  of  individual  tools  and  groups  of  tools 
to  determine  the  cost  of  operation.  A  reliable 
meter  will  also  furnish  the  best  evidence  at  to 
line  leakage  or  other  losses  of  air. 

The  cut  here  presented  shows  the  essential 
features  of  the  Clark  air  meter  recently  placed 
upon  the  market  by  the  Denver  Rock  Drill 
Manufacturing  Company.  This  is  a  positive 
displacement  meter  and  no  air  can  get  through 
it  without  actually  occupying  the  cylinder 
space  and  being  duly  recorded.  Referring  to 
the  cut,  the  air  enters  the  meter  through  the 
nozzle  at  the  right  hand  end  and  leaves  the 
meter  at  the  left  hand  end  passing  on  to  drill 
or  other  tool  which  is  being  operated.  In 
the  passage  of  the  air  through  the  meter  it 
forces  a  piston  full  stroke  back  and  forth  in 
the  cylinder,  so  that  the  volume  of  the  cylinder 
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multiplied  by  the  number  of  strokes  gives  the 
quantity  of  air  that  has  passed.  The  strokes 
are  automatically  recorded  by  a  simple  counter 
at  the  left  hand  end,  the  cover  of  this  being 
removed  and  shown  in  the  cut  above  the  meter. 
In  connection  with  the  reading  of  the  meter, 
the  temperature  and  the  pressure  of  the  air,  a 
simple  calculation  gives  the  free-air  record. 

The  meter  as  shown  is  made  in  one  size 
only,  capable  of  accurately  measuring  any 
quantity  of  free  air  up  to  200  cu.  ft.  per  min., 
this  being  sufficient  for  the  operating  of  any 
drill  or  other  machine  about  a  mine.  Generally 
speaking,  the  meter  is  intended  to  be  placed 
close  to  the  machine  whose  air  consumption  is 
being  tested  and  to  which  it  is  attached  in 
series  by  suitable  short  connections  in  such 
a  manner  that  the  air  passes  through  the  meter 
and  is  recorded  before  actually  doing  its  work. 


SOME  MINING  TRUTHS 
If  mining  were  as  simple  as  the  uninitiated 
would  have  us  believe,  all  that  would  be  neces- 
sary would  be  to  shoulder  a  pick  and  shovel, 
hammer,  drills  and  powder  and  a  plentiful 
supply  of  provisions,  and  go  forth  and  dig 
a  hole  in  the  ground,  extract  the  wealth  there- 
from and  come  home  rich.  At  least  that  re- 
sembles some  of  the  pictures  so  often  present- 
ed by  eastern  promoters  in  prospectuses  calcu- 
lated to  sell  mines  of  questionable  worth. 

In  the  early  days  of  mining  in  any  region 
the  pioneers  were  the  prospectors  who  learned 
what  they  know  about  ores  and  ore  occurrence 
by  direct  observation  or  associations.  Their 
knowledge,  which  sometimes  appears  to  be  in- 
stinctive, is  not  all  that  is  necessary  to  make  a 
good  mining  man.  They  have  done  and  are 
doing  a  good   work,   however,   and   it   is   the 
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results  of  their  explorations  that  usually  de- 
termine whether  or  not  a  region  is  worth  while 
as  a  mining  possibility. 

There  have  been  mines  so  rich  that  they 
could  be  operated  at  a  profit  even  by  people 
who  were  practically  ignorant  of  mining  mat- 
ters. Such  mines  are,  however,  rare  and  there 
are  at  the  present  time  few  that  will  yield  up 
their  mineral  wealth  to  advantage  except  under 
competent  direction,  for  mining  has  arrived 
at  such  a  stage  that  it  is  a  science.  It  is,  in 
fact,  even  more  than  that;  it  is  a  combination 
of  many  sciences  in  the  application  of  which 
many  practical  points  must  be  taken  into  con- 
sideration, some  of  them  involving  great  diffi- 
culties. 

There  was  a  time,  when  mining  was  a  com- 
paratively simple  business,  in  the  conduct  of 
which  no  special  training,  other  than  a  little 
practical  experience,  seemed  to  be  required. 
That  time,  however,  is  now  long  past  and  min- 
ing, except  in  rare  cases,  can  be  profitably 
carried  on  only  under  the  direction  of  men 
who  have  been  broadly  educated  in  the  many 
branches  of  theoretical  and  applied  science 
that  have  now  become  essential  to  the  success- 
ful conduct  of  mining  operations.  These  con- 
ditions have  evolved  the  mining  engineer  of 
today,  whose  advice  is  as  necessary  in  mining 
as  that  of  the  doctor  to  the  sick  man  or  of 
the  lawyer  in  business. 

And  then,  too,  mining  has  become  a  com- 
plicated industry  and  is  being  carried  on  upon 
a  grander  scale  than  was  dreamed  of  even  a 
generation  ago.  This  rapid  development  has 
involved  the  development  of  many  industries 
directly  dependent  on  mining,  and  in  which 
there  is  sharp  competition.  As  a  consequence, 
every  means  to  bring  mining  and  its  allied  in- 
dustries to  a  scientific  and  business-like  basis 
has  been  made  use  of. 


NEW  ICE  MAKING  PROCESS 
A  new  process  of  making  raw  water  ice  has 
recently  been  patented.  With  this  process  the 
refrigerant  is  a  neutral  gas  or  air  of  suitable 
temperature  which  constitutes  an  atmosphere 
into  which  water  is  conducted  in  such  a  man- 
ner that  the  water  is  formed  into  ice.  Accord- 
ing to  one  method  the  water,  which  is  pre- 
ferably pre-cooled,  is  supplied  in  the  form  of 
a  sheet  that  initially  flows  down  a  surface  which 
may  or  may  not  be  cooled  by  brine  circulating 
in   contact   with   the   rear    side,    and    directed 


toward  this  surface  is  a  blast  of  the  refrigerant 
gas  or  air  which  freezes  the  water,  and  as  the 
flow  of  water  and  the  current  of  refrigerant 
are  maintained,  the  ice  progressively  builds  up 
until  the  desired  thickness  is  obtained.  The 
refrigerant  gas  or  air  at  no  time  acts  through 
a  film  or  body  of  ice  to  abstract  heat  from  the 
water,  as  in  the  present  can  and  plate  systems, 
but  interposed  between  the  body  of  ice  and  the 
refrigerant  is  a  film  of  water  which,  in  part 
at  least,  freezes  on  the  already  formed  ice. 
The  advantage  claimed  for  this  process  is  that 
ice  can  be  built  up  at  the  rate  of  from  ]/%  to  % 
inch  per  minute,  so  that  a  block  12  inches  in 
thickness  can  be  produced  in  an  hour  or  two 
as  compared  with  36  to  40  hours  with  the  can 
method. 


INCREASING    USE    OF    MOLDING    MA- 
CHINES IN  ENGLISH  FOUNDRIES 

Molding  machines,  which,  as  we  know,  are 
mostly  pneumatic,  are  coming  into  their  own 
in  English  foundries.  At  a  recent  meeting  of 
the  Sheffield  branch  of  the  British  Foundry- 
men's  Association  the  following  resolution  was 
adopted :  "As  the  foundry  trade  will  have  to 
be  prepared  for  the  period  after  the  war,  when 
it  will  be  necessary  to  reduce  the  cost  of  pro- 
duction to  compensate  for  increased  wages, 
etc.,  it  is  essential  that  the  subject  of  the 
application  of  molding  machines  should  be 
fully  discussed  throughout  the  country  and 
with  this  object  in  view,  the  various  branches 
of  our  association  should  endeavor  to  secure 
the  services  of  lecturers  who  are  competent 
to  discuss  the  subject  from  an  impartial  stand- 
point. It  is  hoped  that  the  parent  association 
will  give  every  encouragement  for  the  dis- 
cussion of  this  topic  and  we  feel  that  it  is  to 
the  best  interests  of  all  concerned  that  this 
course  be  pursued." 


ATMOSPHERIC   HUMIDITY  TABLE 

The  table  upon  the  opposite  page  is  repro- 
duced from  Bulletin  No.  250,  "Washing  and 
Cooling  Air  for  Steam  Turbine  Generators," 
just  issued  by  Sprag  Engineering  Company, 
93  Federal  Street,  Boston.  The  table,  which 
is  copyrighted  by  the  above  company,  is  en- 
tirely self  explanatory  and  should  be  valuable 
for  preservation  and  reference.  The  material 
embodied  in  the  bulletin  has  been  carefully 
prepared,  is  handsomely  presented  and  should 
be  a  welcome  acquisition  to  those  who  apply 
for   it. 
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THE    OLD    AND    THE    NEW    IN    ROCK  meant  throwing  $75  worth  of  steel  and  a  $168 

DRILLS  AND  IN  MINING  PRACTICE  machine   into   the   scrap   heap    (totaling  about 

BY  LETSON  BALLiET  $250,   including  the    freight   on   the   machine) 

The    question    as    to    whether    it    would    be  and   replacing  the   machine   with   a  new   one, 

profitable   to   discard   the   old   type   of   piston  together  with  new  steel. 

drills  in  the  Buckeye  Mines  of  Tonopah,  and  The  Denver  Rock  Drill  Co.  sent  us  a  ham- 
to  replace  them  with  new  and  more  modern  mer  drill,  which  we  were  to  test,  and  to  pay 
drills,  came  up  for  decision  during  the  sum-  for  if  the  test  proved  satisfactory.  This  new 
mer  of  1916.  Denver  Dreadnaught,  Model  60,  cost  $275, 
We  had  an  ideal  opportunity  for  making  a  plus  freight,  water  tank,  extra  hose,  hose  fit-: 
positive  test.  At  one  of  our  shafts,  there  was  tings  and  new  steel,  which  brought  the  total 
in  operation  one  pis'on  drill.  This  drill  was  cost  of  the  new  equipment  up  to  exactly  $400. 
driving  a  long  cross-cut  to  make  an  air  con-  Thus  the  question  came  down  to  dollars  and 
nection  with  the  workings  of  another  property.  cents:  "Can  we  scrap  $250  in  old  material, 
We  had  a  long  record  of  what  this  piston  drill  and  spend  $400  to  replace  it  with  new?" 
had  done,  together  with  its  cost  of  operation.  Our   piston   machine   record   was   higher   in 

TABLE    I.      PISTON   DRILL — OPERATING   TIME. 

Time  setting  up 82  min.  17%  of  8-hr.  shift 

Shifting  machines   66  min.  14%  of  8-hr.  shift 

Changing    steel    75  min.  15%  of  8-hr.  shift 

Lunch. 

^Morning  and  noon  starting 24  min.  5%  of  S-hr.  shift 

Oiling   and   cleaning 15  min.  3%  of  8-hr.  shift 

Getting  steel  and  water 15  min.  3%  of  8-hr.  shift 

Tearing  down  and  blasting 45  min.  9%  of  8-hr.  shift 

Actual  time  piston  motion 158  min.  34%  of  8-hr.  shift 

Total  of  S  hrs.  equals 480  min.         100% 

Note.—  There  were  many  variations  from  the  above  figures 
at  times,  but  these  figures  are  the  average  of  a  year's  work 
upon  piston  drill  mounted  on  a  drill  column,  with  the  mucker 
helping  with  the  setup,  and  one  man  running  the  machine  after 
the  setup.  The  air  compressor,  with  this  one  drill  working, 
was  not  started  until  the  setup  was  made,  and  was  stopped 
when  drilling  was  finished.  Thus  82  minutes  of  setup  time 
and  45  minutes  of  loading  and  blasting  timJe  were  saved  on 
the  compressor  power.  Compressor  running  averaged  5  hours 
and  53-n->inutes  per  S-hour  shift.  Compressor  stopped  for  30 
minutes   at   lunch   time. 


because  there  was  nothing  else  being  done 
through  this  shaft,  and  this  was  the  only  drill 
at  work.  The  drill  was  supplied  with  air  by 
a  compressor  that  furnished  air  for  no  other 
purpose  than  to  operate  this  drill  and  run  a 
Leyner  drill  sharpener  that  was  used  only 
when  the  steel  for  this  drill  had  to  be  sharpen- 
ed. 

This  piston  drill,  a  Sullivan  F.  F.,  12  size 
25^  in.  piston,  had  cost  $168  at  the  factory, 
plus  freight  to  Tonopah,  exclusive  of  bar, 
column,  arm  and  saddle.  There  were  about 
500  lbs.  of  steel  supplied  for  the  use  of  this 
drill,  because  the  company  had  plenty  at  the 
other  properties,  and  was  not  running  on  short 
allowance  of  steel  anywhere.  This  steel,  made 
up,  had  cost  the  company  about  15  cts.  a  lb. 
at  the  mine.     The  discarding  of  this  machine 


efficiency  than  those  at  any  other  mine  from 
which  we  had  been  able  to  obtain  any  records, 
and  showed  as  per  Table  i. 

This  work  was  carried  on  with  two  shifts 
at  work.  The  mucker  came  on  shift  at  7  a. 
m.,  took  half  an  hour  for  lunch,  and  was 
supposed  to  be  practically  cleaned  up  by  1.30 
p.  m.  The  machine  driller  came  on  at  1.30 
p.  m.,  the  mucker  helped  him  with  the  set  up 
and  quit  at  3.30.  The  driller  took  half  an  hour 
for  supper  and  finished  his  shift  at  10  p.  m., 
after  having  blasted  his  round  of  holes.  The 
mine  was  idle  from  10  p.  m.  until  the  mucker 
returned  at  7  a.  m.  the  following  morning. 

The  hoist  engineer  was  a  blacksmith  and 
sharpened  the  steel  upon  the  drilling  shift, 
as  he  had  no  hoisting  to  do,  except  to  lower 
the  drill  man  and  hoist  the  mucker.    The  hoist- 
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ing  was  done  in  a  self-dumping  skip,  and  a  with  the  help  of  one  of  the  muckers  was  on 

top  man  emptied  the  bin  and  built  the  dump.  top  of  the  muck  pile.    The  other  mucker  began 

This  work  required  five  men :     One  driller,  the  work  of  moving  the  muck  from  under  the 

one   mucker   and   two   hoist    runners,    one    of  driller,  and  when  the  drill  was  set  up  the  muck- 

whom  was  a  blacksmith,  and  a  top  man.    The  er,  who  had  helped  with  the  set  up,  took  an- 

pay  was  $5  a  day  for  each  man  except  the  top  other  car  and  alternated  with  the  first  mucker 

man  who  received  $4  a  day.  by  loading  his  car,   while  the   other   made   a 

The   labor   expense   of   this   work   was   $24  trip  to  the  shaft  and  returned.     In  this  way, 

a  day.    The  compressor  was  in  motion  5  hours  by  the  time  the  driller  had  finished  his  holes 

and  53  minutes  at  a  cost  of  80  cts.  per  hour,  or  from  the  first  set  up,  the  muckers  were  sup- 

$4.71  per  day  (average  for  the  month  includ-  posed  to  be  cleaned  out  enough  to  allow  the 

ing  the  drill  sharpening).    The  average  prog-  bar  to  be  lowered  for  the  second  set  up;  if 

ress  of  the  best  month  was  4  ft.  per  day  in  not,  the  driller  ''shoveled  back"  and  one  of  the 

advancing  the  face.    The  piston  drill  put  in  an  muckers  helped  him  lower  the  bar. 

average   of   nine   holes   to   break  the   round,  Thus  it  will  be  seen  that  with  the  hammer 

seldom  ten,  and  several  times  but  eight— de-  drill  the  heading  was  advanced  11  ft.  further 

pending  upon  conditions.    The  average  amount  in  31   days  than  with  the  piston  drill,  and  it 

T.ABLE  2.      DRILLING  EFFICIENCIES. 

Timp  for  firs*   set-un *102  min.         21.25%  of  8-hr.  shifc 

ci^pressor  runmn^ 130  min.         27.10%  of  8-hr.  shitt 

^^S'"^  . .'''.'. . "."'. .  ^""^^  *89  min.  18.50%  of  8-hr.  shift 

*L.unch. 

Compressor  run  on  second  set-     ^,  ^.^  ^^^^^  ^^  ^_^^    ^^.^^ 

Tear  dowr '  and '  blast!  '.'.:'.'.'.'...   *54  min.         11.25%  of  8-hr.  shift 
iotll  %vorkin^-  time  (7  hrs.)...   420  min.         87.50%  ot  8-hr.  srhift 

Overhead  costs  for  (1  hr.) 60  min.         12.50%  of-  8-hr.  shift 

\dvanced  the  face  4  ft.  and  4  ins.   per  shift. 
♦Compressor   stopped   during   these   periods. 

of  powder  was  about  65  sticks  of  40%  dyna-  was  in  use  only  7  hours  per  day,  saving  12%% 

mite,  1%  by  8  in.  During  the  month  163  pieces  of  the  overhead  costs  per  shift. 

of  drill  steel  were  sharpened  in  the  sharpener.  The  ventilating  fans  ran  7^  hours  per  day 

This  was  the  record  that  the  new  hammer  instead  of  15  hours  as  with  the  over-lapping 
drill  must  beat.  The  odds  were  slightly  against  shifts,  and  there  were  7  hours  of  lighting  the 
the  drill  in  the  fact  that  it  was  further  away  underground  against  15  hours  during  overlap- 
from  the  shaft.  The  air  line  was  growing  ping  shifts.  The  men  were  paid  the  same  for 
longer  each  month,  as  well  as  the  tramming  7  hours'  work  as  had  previously  been  paid 
distance.  There  were  1,200  ft.  to  tram  when  for  8  hours,  so  there  was  nothing  saved  in 
the  drill  began,  which  necessitated  two  muck-  labor  costs,  but  the  same  5  men  accomplished 
ers.  One  mucker  rightfully  should  have  been  9%  more  progress  by  driving  the  crosscut  a 
charged  up  to  "distance  of  tramming,"  and  not  greater  distance  in  31  shifts  for  the  same 
to  the  drill  expense.  Otherwise  conditions  amount  of  wages  that  had  been  accomplished 
were  the  same  for  the  work.  Air  was  made  in  14^  hours  a  day  for  31  days  (62  over-lap- 
by  the  same  compressor;  the  same  blacksmith  ping  shifts).  Thus  they  saved  52%  of  the 
sharpened  the  steel,  and  the  same  men  operated  overhead  time, 
the  drill  that  had  operated  the  piston  machine  The   ventilation   was   done   by   means    of   a 

On    account   of    the   hammer   drill    being   a  small  centrifugal  blower  driven  by  a   motor, 

faster  cutting  drill,  a  change  was  made  in  the  Electric  power  was  purchased   from   the   Ne- 

work.    Three  men  were  put  underground:  One  vada  California  Power  Co.  at  the  rate  of  4  cts. 

drill  runner  and  two  muckers.    One  hoist  run-  per  kwh.     The  blower  cost  4  cts.  per  hour  to 

ner  and  one  top  man  were  maintained,  and  all  operate, 
the  work  was  done  in  one  8-hour  shift.  Electric    lighting    in    the   mine    and    on    the 

The  set  up  was  made  on  a  cross  bar  instead  surface  during  the  night  shift,  made  a  differ- 

of  on  a  column.    The  first  set  up  by  the  driller  ence  of  about  $4.50  a  month.     This  was  com- 
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puted  by  the  hours  the  lights  burned  and  the 
size  of  the  globes,  as  the  lighting  was  on  a 
440-volt  circuit,  with  four  lights  in  series 
(not  a  particularly  desirable  way  of  lighting, 
but  it  saved  considerable  expense  in  wiring 
a  separate  lighting  circuit,  while  this  work 
was  being  done),  and  was  included  on  the 
440-volt  meters. 

The  compressor  cost  80  cts.  per  hour  while 
carrying  the  piston  drill,  and  60  cts.  per  hour 
while  carrying  the  hammer  drill,  owing  to  the 
fact  that  the  piston  drill  required  more  air 
than  the  hammer  drill.  Much  of  the  effective- 
ness of  the  piston  drill  was  lost  by  the  fric- 
tion of  the  steel  working  forward  and  back 
in  the  drill  hole.  This  also  wore  down  the 
gauge  of  the  drill  bits,  which  required  much 
more  steel  to  be  sent  to  the  blacksmith  to  be 
sharpened  and  re-gauged. 

During  31  daj-s  of  62  over-lapping  shifts,  the 
piston  drill  required  the  compressor  to  furnish 
air  for  182  hours  and  2;^  minutes,  including 
that  which  was  required  in  the  shop  to  sharpen 
163  pieces  of  steel.  Power  for  running  the 
compressor  cost,  at  80  cts.  per  hour,  $145.91 
for  the  month. 

The  hammer  drill  running  31  days  required 
the  compressor  to  be  running  2  hours  and  55 
minutes  a  day,  or  go]^  hours  in  31  days,  and 
at  60  cts.  per  hour  cost  $54.30  for  power,  in- 
cluding 34  pieces  of  steel  sharpened  in  the 
shop.  This  showed  a  saving  of  $91.51  in  power 
on  the  compressor. 

Although  the  hoist  engineer  sharpened  the 
steel,  in  this  case  we  must  compute  his  time 
at  $5  per  day,  and  take  such  part  of  his  time 
as  he  was  engaged  in  sharpening  steel  and 
charge  it  to  that  item.  On  this  basis  we  find 
that  the  piston  steel  cost  us  about  20  cts.  per 
bit  sharpened,  including  the  building  of  the 
forge  fire,  heating,  sharpening  and  tempering. 

The  hammer  drill,  on  account  of  its  rapid 
drilling,  and  ease  of  changing  steel  without 
the  chuck  nuts  to  work  with,  allowed  the 
driller  to  put  in  an  average  of  eleven  holes 
to  break  the  round ;  occasionally  twelve ;  and 
all  a  little  deeper  than  the  piston  machine  holes. 
This  was  not  directed  by  executive  order,  but 
was  done  by  the  driller  who  would  rather  put 
in  an  extra  hole  or  two  than  to  get  down  and 
"muck  back,"  as  it  allowed  the  muckers  to 
clean  up  a  little  closer  for  him. 

This  doubtless  meant  a  little  extra  time 
of  compressor  running,  a  little  more  wear  on 


the  steel,  and  a  few  more  pieces  of  steel  to 
be  sharpened  in  the  shop.  It  required  two 
more  lengths  of  fuse  and  two  extra  blasting 
caps,  but  this  was  more  than  made  up  because 
the  driller  used  from  seven  to  ten  fewer  sticks 
of  powder  each  day,  by  loading  the  bottoms  of 
the  holes  and  tamping  heavier  on  top.  Thus, 
these  extra  holes  saved  about  120  lbs.  of  pow- 
der which  was  costing  us  $19  per  hundred 
pounds. 

Being  unable  to  determine  what  the  power 
bill  would  have  been  with  two  less  holes,  ex- 
cept by  the  cost  per  foot  of  drill  hole,  we  dis- 
regarded the  item  of  "powder  saving"  as  bal- 
anced against  extra  fuse,  caps,  power  and  drill 
sharpening.  But  these  extra  holes  and  increase 
in  depth,  netted  us  11  ft.  more  progress  with 
the  crosscut  in  31  days  than  the  piston  drill 
delivered. 

With  a  labor  expense  of  $744,  the  piston  ma- 
chine delivered  124  ft.  of  progress  at  a  cost 
of  $6  per  foot,  and  with  the  same  expense  the 
hammer  drill  delivered  135  ft.  at  a  cost  of 
$5.51  per  foot.  Eleven  feet  increase  in  prog- 
ress at  $6  per  foot  gave  us  a  net  saving  of  $66. 

It  is  obvious  that  there  was  a  saving  of  in- 
cidental overhead  expense,  life  of  electric 
globes,  wear  or  depreciation  of  machinery  due 
to  shorter  operating  hours,  etc.  But  inasmuch 
as  I  have  figured  top  labor,  blacksmithing, 
lighting,  ventilating  and  hoist  engineer,  we 
will  ignore  overhead,  because  the  additional 
II  ft.  of  progress  required  a  little  more  power 
to  hoist  the  rock  excavated  from  this  11  ft. 
Thus  these  items  can  well  be  figured  as  off- 
setting each  other. 

If  the  drill  had  been  nearer  to  the  shaft, 
so  that  one  mucker  could  have  trammed  the 
muck,  there  would  have  been  one  less  man 
on  the  pay  roll,  saving  an  additional  $155,  but 
the  long  distance  to  tram  from  the  face  to  the 
shaft  required  two  muckers.  While  we  did 
the  same  work  in  one  shift  that  we  did  in  two, 
we  laid  off  one  hoist  runner,  but  sent  an  extra 
man  underground  at  the  same  pay.  Thus  the 
total  expenditure  for  labor  was  the  same  in 
both  cases. 

The  fact  that  the  men  were  able  to  finish 
their  work  in  7  hours  instead  of  8  worked  a 
moral  effect  that  caused  them  to  do  better 
work,  to  keep  their  pipe  lines  in  good  shape, 
to  lay  their  shoveling  plates  well  down  so 
that  they  wouldn't  be  bent  by  the  blast,  and 
incidentally  did  many  little  things  to  facilitate 
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their  work.  As  a  result  we  are  getting  more 
for  our  money,  making  faster  progress  and 
the  men  are  working  7-hour  shifts  for  the 
same  pay. 

In  other  places  where  there  would  be  a 
different  wage  scale,  or  a  different  power  rate 
in  effect,  these  figures  would  have  to  be  modi- 
fied to  suit  the  case,  but  on  an  average  it  is 
safe  to  say  the  modern  drills  will  pay  for 
themselves  and  the  steel  in  3  months.  If  the 
same  steel  can  be  used,  replacements  of  worn- 
out  machines  will  pay  for  themselves  every 
2  months. 

We  have  satisfied  ourselves  that  it  does  not 
pay  to  continue  operations  with  obsolete  types 
of  machines. 

From  this  data  it  was  seen  that  the  old  pis- 
ton drill  required  the  air  compressor  to  be 
running  10,943  minutes  (182  hrs.,  23  min.),  to 
deliver  1,395  ft.  of  drill  hole,  averaging  about 
i^  ins.  of  drill  hole  per  minute,  during  every 
minute  that  the  compressor  was  using  power. 

Also  it  was  ascertained  that  the  hammer 
drill  required  the  compressor  to  be  running 
only  about  half  as  long — 5,430  minutes  (903/2 
hours)  to  deliver  1,736  ft.  of  drill  hole,  averag- 
ing nearly  4  ins.  of  drill  hole  per  minute  (a 
foot  every  3  minutes)  that  the  compressor  was 
in  motion. 

HAMMER  DRILL  PROGRESS 

The  Monarch  Pittsburgh  mine,  as  well  as 
the  Buckeye  mines,  have  discarded  their  pis- 
ton drills  for  hammer  drills  with  hollow  steel 
and  water  feed.  The  Midway  is  using  Leyner 
drills  of  the  same  type,  and  several  other 
operators  are  using  some  drills  of  similar 
design.  There  are  a  few  managers  who  think 
that  they  cannot  afford  to  scrap  their  old  ma- 
chines for  new  on  account  of  the  first  cost, 
but  it  is  very  evident  that  their  expenses  are 
so  much  more  that  they  are  actually  paying 
out  the  amount  that  the  new  drills  would  cost 
every  3  months,  and  it  is  only  a  matter  of  time 
when  all  the  obsolete  types  of  drills  will  be 
discarded. — Min.    World    (Condensed). 


SEPARATOR 


AIR 


FOR   COMPRESSED 
LINE 

The  cut  here  reproduced  from  a  recent  issue 
of  Eng.  and  Min.  Journal,  contributed  by 
Mr.  J.  F.  Kellock  Brown,  Mining  Engineer, 
Sydney,  N.  S.,  shows  the  arrangement  devised 
and  applied  by  him  for  separating  oil  and 
water  from  the  air  flowing  from  the  compres- 
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DRAINING  THE  AIR  LINE. 

sor  to  the  drills  or  other  apparatus  to  be 
operated.  The  sketch  tells  practically  every- 
thing requisite  to  be  known;  Mr.  Brown  re- 
marking upon  it  as  follows : 

The  use  and  care  of  compressors  or  mining 
work  is  not  scientific,  the  men  available  for 
the  work  are  ignorant,  and  so  it  frequently 
happens  that  oil  troubles  develop  in  the  ma- 
chine underground.  When  you  add  to  that  the 
freezing  due  to  moisture  in  the  air,  the  value 
of  any  kind  of  apparatus  that  will  help  to 
mitigate  these  drawbacks  in  apparent.  A  sep- 
arator should  of  course  go  along  with  every 
compressor,  but  we  all  know  what  prospect- 
ing outfits  are;  there  is  always  something  that 
should  be  there  but  never  is  sent,  and  a  sepa- 
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rator  on  the  air  line  is  one  of  the  things 
frequently  conspicuous  by  its  absence.  Usually 
there  is  nothing  available  from  which  to  make 
one.  This  at  least  was  the  case  on  the  work 
where  the  separator  described  was  used.  Its 
construction  will  readily  be  understood  from 
the  illustration,  pipe  and  fittings  being  all  that 
is  required.  The  air  intake  from  the  com- 
pressor was  a  2-in.  line  and  the  outlet  2i^-in. 
The  separator  itself  consisted  of  4-in.  pipe 
with  the  necessary  tees  and  elbows  to  suit. 
Above  the  air  exit  the  4-in.  tee  was  bushed 
down  to  hold  a  2-in.  safety  valve,  while  the 
foot  of  the  separator,  which  ended  in  an  el- 
bow, was  also  bushed  down  to  hold  a  ^2-in. 
turn-cock  taken  from  an  air  drill.  By  watch- 
ing and  keeping  the  lower  space  clear  of  the 
collected  moisture  and  oil  that  came  over  from 
the  compressor,  a  great  improvement  in  the 
quality  of  the  air  was  obtained. 


minimum  exertion  on  the  part  of  the  operator. 
The  idea  of  using  an  airbrake  on  automobiles 
is  not  new,  as  various  modifications  of  the 
Westinghouse  braking  system  have  been  de- 
signed and  fitted  to  cars  in  an  experimental 
way.  A  new  form  of  brake  actuated  by  vac- 
uum or  engine  suction  has  been  worked  out 
that  makes  it  easy  to  control  the  speed  of  the 
largest  and  heaviest  automobile  with  very  lit- 
tle exertion.  As  it  is  being  marketed  by  an 
accessory  manufacturer  of  national  reputation 
after  severe  tests  it  is  evident  that  this  system 
of  braking  should  be  given  some  consideration. 
The  idea  of  the  brake  operation  is  the  using 
of  suction  prevailing  in  the  intake  manifold 
while  the  engine  is  running.  While  the  reduc- 
tion in  pressure  is  but  a  few  pounds  per  square 
inch,  this  may  be  converted  to  a  useful  force 
by  using  a  piston  of  large  area.  The  inventor 
states  that  a  force  of  about  10  pounds  to  the 
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Vacuum  brake  system  and  its  parts.     A.  End  and  sectional  views  of  the  brake 
cylinder.     B.  Sectional  view  of  the  control  valve.     C.  How 
the  brake  system  is  installed 


THE  VACUUM  OPERATED  BRAKE 

No  one  familiar  with  current  mechanical  en- 
gineering practice  will  deny  that  the  airbrake 
so  widely  used  in  railroad  work  is  the  best 
form  for  this  purpose  and  one  that  makes  it 
possible  to  control  a  heavy  moving  mass  with 


square  inch  is  available  as  a  rule  and  as  the 
diameter  of  the  piston  is  7  inches  and  its  effec- 
tive stroke  4  inches  it  will  be  evident  that  a 
considerable  force  for  brake  actuation  is  avail- 
able at  the  piston-rod.  This  is  joined  to  a  sys- 
tem of  reducing  levers  which  reduces  the  travel 
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of  the  brake-rod  and  multiplies  the  operating 
force  considerably.  The  construction  of  the 
air-brake  cylinder,  the  control  valve,  and  the 
methods  of  installing  the  various  units  in  the 
frame  of  a  t}-pical  automobile  are  clearly  out- 
lined  in   accompanying   illustration. 

A  control  valve  of  a  simple  construction  is 
interposed  in  the  pipe  line  joining  the  intake 
manifold  and  the  brake  piston  chamber.  This 
valve  may  be  operated  either  by  hand  or  foot 
as  is  most  convenient.  The  internal  construc- 
tion of  the  valve  is  such  that  the  brake  may 
be  applied  with  different  degrees  of  pressure. 
As  the  pull  on  the  brake-rod  is  determined  by 
the  depression  in  the  brake  cylinder,  anything 
that  will  lessen  or  increase  this  depression  will 
correspondingly  alter  the  braking  force.  The 
valve  does  this  automatically.  When  the  con- 
trol plunger  is  depressed,  this  compresses  a 
spring  which  moves  the  cylinder  valve  and  pro- 
vides a  passage  between  the  suction  pipe  and 
the  brake  cj-linder  and  also  prevents  the  en- 
trance of  air.  Just  as  soon  as  the  pressure 
back  of  the  valve  is  reduced,  the  pressure  of 
the  air  on  the  other  side  forces  it  up  against 
the  spring,  closes  the  suction  passage  and  in 
this  way  the  amount  of  vacuum  in  the  brake 
cylinder  is  controlled  by  the  degree  of  move- 
ment of  the  control  plunger.  The  spring  is 
of  such  strength  that  if  the  plunger  is  fully 
depressed  the  valve  will  not  be  opened  by  air 
pressure.  As  soon  as  the  operating  lever  is 
released  the  valve  cylinder  moves  back  to  the 
position  shown  in  the  drawing,  cutting  off  the 
suction  opening  and  providing  a  bypass  so  that 
the  outside  air  goes  into  the  cylinder,  releasing 
brake. 

The  cylinder  construction  is  similar  to  that 
used  in  braking  railroad  trains.  The  cylinder 
is  of  pressed  steel  and  the  head  is  a  steel  cast- 
ing. The  weight  is  but  12  pounds.  The  sim- 
ple steel  piston  uses  a  leather  cupped  washer 
packing.  As  long  as  the  engine  is  running,  or 
rather  turning  over,  whether  the  motion  is  pro- 
duced by  the  explosion  of  gasoline  in  the  cyl- 
inders or  by  the  overrunning  action  of  the 
rear  wheels  when  descending  a  grade,  which  of 
course,  drives  the  engine  through  the  axle 
driving  gears  and  propeller  shaft,  a  full  appli- 
cation of  the  brakes  is  possible.  The  method  of 
installation  consists  of  connecting  the  brake 
cylinder  to  the  intake  manifold  by  a  length  of 
tubing  in  which  the  control  valve  is  interposed. 
Instead  of  connecting  the  brake  linkage  to  a 
foot  pedal  or  hand  lever,  it  is  attached  to  a 


link  operated  by  the  piston-rod,  which  is  clear- 
\y  shown  in  the  detailed  drawing  of  the  brake 
cylinder.  It  is  said  that  sufficient  power  is  ob- 
tained to  slide  the  wheels  even  if  the  car  is 
running  at  a  speed  of  but  one-half  mile  per 
hour.  In  tests  this  very  slow  speed  was  ob- 
tained by  driving  the  car  through  the  medium 
of  the  electric  starting  motor. 


SUGAR  BEETS  MUST  BREATHE 

It  is  generally  known  that  sugar  beets 
breathe  mainly  through  their  leaves ;  but  it 
is  also  true  that  the  soil  may  play  an  import- 
ant part  in  furnishing  oxygen  to  the  plant 
by  way  of  the  roots.  It  is  a  recognized  fact 
that  with  beets,  as  with  all  other  cultivated 
crops,  it  is  necessary  to  have  a  certain  amount 
of  oxygen  around  the  roots.  Experts  differ 
as  to  the  office  the  roots  have  in  the  absorp- 
tion of  oxygen ;  nevertheless,  every  farmer 
knows  that  the  roots  of  all  cultivated  plants 
require  oxygen  around  them  for  their  healthy 
growth.  Hence  it  is  essential  that  the  soil 
shall  be  so  cared  for  as  to  permit  proper 
aeration. 

The  fact  that  proper  cultivation  renders 
the  soil  capable  of  admitting  oxygen  to  the 
roots  explains  to  some  extent  why  the  agricul- 
tural experts  of  the  various  beet  sugar  com- 
panies lay  considerable  stress  on  the  matter 
of  cultivation.  There  is  another  important 
function  of  cultivation  which  must  not  be  over- 
looked, that  the  stirring  up  of  the  soil  permits 
the  escape  of  noxious  gases  that  are  perhaps 
given  off  by  the  beets  themselves  or  are  pro- 
duced by  the  action  of  bacteria  on  the  remains 
or  excreta  of  other  plants.  All  plants  are 
very  sentitive  to  gases,  hence  it  is  necessary 
that  these  be  permitted  to  escape  before  they 
injure  the  plant.  In  view  of  these  facts,  it 
is  obvious  that  proper  cultivation  plays  an 
important  part  in  the  building  up  or  the  main- 
tenance of  soil  fertility.  In  addition  to  this, 
ventilation  plays  an  important  part  in  the 
supplying  of  oxygen  for  the  purpose  of  oxi- 
dizing the  organic  matters  given  off  by  the 
beet.  Thus  we  observe  that  by  proper  cultiva- 
tion the  plant  is  not  only  supplied  with  oxygen, 
but  that  proper  ventilation  of  the  soil  is 
brought  about  and  this  permits  the  escape  of 
noxious  gases,  in  addition  to  furnishing  suffi- 
cient oxygen  to  the  soil  to  oxidize  the  existing 
organic  matters,  which  might  exert  consider- 
able influence  upon  the  fertility  of  the  soil. 
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PORTABLE  REFRIGERATING   PLANT. 


THE  HIPPODROME  TRAVELING  SKAT- 
ING  RINK 

The  skating  on  real  ice  which  has  been  the 
supreme  attraction  of  the  New  York  Hippo- 
drom  for  two  or  three  years  has  proved  such 
a  money  making  feature  that  it  is  to  be  ex- 
hibited in  duplicate  in  the  other  large  cities 
of  the  country.  While  it  was  of  course  costly 
there  were  no  great  engineering  difficulties 
encountered  in  staging  the  ice  ballet  at  the 
Hippodrome  where  the  show  was  to  run  the 
entire  season,  but  it  is  quite  another  thing  to 
transport  a  skating  rink  around  the  country 
with  only  a  short  run  in  each  place. 

When  it  was  decided  that  the  scheme  was 
practicable  and  that  the  entire  Hippodrome 
spectacles  of  "Around  the  World"  and  "Flirt- 
ing at  St.  Moritz,"  the  most  realistic  and  bril- 
liant ice  ballet  ever  staged  should  be  shown  in 
many  other  cities,  the  ice  plant  shown  by  the 
accompanying  half-tone  proved  a  complete  and 
satisfactory  solution. 

The  various  units  of  this  plant  are  transport- 
able, each  being  mounted  on  a  skid  or  stand, 
so  that  when  the  show  closes  at  any  point  it 
is  only  necessary  to  take  down  the  piping, 
haul  the  different  pieces  of  apparatus,  on  a 
truck,  pack  them  into  a  car  and  ship  to  the  next 
showing  place.     To  prevent  the  loss  of  time 


required  to  erect  the  plant  and  freeze  the 
water,  which  takes  24  hours,  duplicate  outfits 
are  used.  While  one  is  working  in  one  city 
the  other  is  being  set  up  at  the  next  point, 
so  that  everything  is  in  readiness  when  the 
company  arrives.  The  first  plant  then  goes  to 
the  succeeding  appointment,  and  so  on. 

Each  plant  consists  of  a  lo-ton  York  com- 
pressor, with  two  cylinders  each  6^2x654 
inches,  driven  by  a  20  h.  p.  direct  current 
Westinghouse  motor,  and  a  60  kw.  Westing- 
house  motor  generator  set.  Where  direct  cur- 
rent is  available,  the  motors  are  operated  from 
the  power  circuit,  but  as  usually  only  alter- 
nating current  is  to  be  had,  the  motor  genera- 
tor set  is  used  to  transform  the  alternating 
current  into  direct  current  for  the  operation 
of  the  motors. 

The  brine  tank  has  a  capacity  of  1,900  gal- 
lons. The  ice  pond  formed  on  the  stage  is 
45  feet  long,  20  feet  wide,  and  4  inches  deep. 
While  being  frozen,  the  water  is  held  in  place 
on  the  stage  by  a  canvas  tub.  The  ice  surface 
is  covered  or  concealed  for  the  acts  which 
precede  the  skating. 


Two   things   less  than   each   other   must  be 
also  reciprocally  greater  than  each  other. 
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TAMPERS 

PNEUMATIC     TAMPERS     CUT     LABOR 
COST  IN  HALF  IN  PITTSBURGH 

The  Pittsburgh  Railways  was  one  of  the 
first  to  use  pneumatic  tampers.  The  present 
equipment  consists  of  two  compressors,  each 
of  which  furnishes  power  for  a  battery  of  six 
tampers.  These  machines  have  three  Hues, 
respectively  50  ft.,  iod  ft.  and  150  ft.  long, 
and  each  line  takes  care  of  two  tampers. 

The  company  is  also  planning  to  purchase 
five  portable  sets,  made  to  handle  four  tam- 
pers each,  in  order  to  secure  the  convenience 
of  working  with  compressor  equipment  that 
can  be  kept  off  the  tracks  where  traffic  is  being 
maintained  upon  the  tracks  undergoing  repairs. 

As  in  other  installations,  the  pneumatic  tam- 
pers show  a  decided  saving  in  cost,  the  saving 
per  foot  of  track  being  about  15  cents,  or  one- 
half  of  the  former  cost.  The  proportionate 
saving  in  men,  however,  is  greater,  and  this 
is  an  advantage,  particularly  as  the  much  small- 
er force  that  is  required  is  of  a  higher  grade. 
There  is  only  30  per  cent,  of  the  force  used 
that  would  be  required  for  hand  tamping. 

The  ballast  used  in  Pittsburgh  is  classified 
as  "coarse,"  in  which  sizes  up  to  2^  in.  are 
used,  and  as  fine,  in  which  i  in.  is  the  largest 
size.  The  machines  tamp  both  classes  of  bal- 
last much  better  than  was  customary  with 
hand  labor.  Though  the  tamping  is  done  as  a 
rule  with  the  i-in.  ballast,  the  rough  ballast 
is  spread,  compacted  and  rolled  to  a  depth 
of  about  6  in.  before  the  track  is  laid. 

The  company  has  also  taken  advantage  of 
the  Ingersoll-Rand  tamping  equipment  to  re- 
duce the  first  cost  of  Thermit  welding  outfits. 


AT   WORK. 

The  ordinary'  preheater  used  in  connection 
with  Thermit  joints  includes  a  blower  outfit 
which  costs  about  $600.  The  Pittsburgh  Rail- 
ways only  find  it  necessary  to  use  of  this 
outfit  the  tanks  and  burners,  costing  about 
$35.  to  do  the  preheating  in  connection  with 
reduced  air  pressure  supplied  from  the  com- 
pressor outfits. 

A  second  incidental  advantage  of  the  tamp- 
ing equipment  is  the  forthcoming  use  of  small 
air  drills,  which  are  lighter  than  electric  drills, 
in  making  joints  immediately  following  the 
tamping.  Also,  having  compressed  air  on  the 
job,  it  may  be  found  to  be  useful  to  run  air 
drills  to  break  up  and  remove  concrete. — Elec- 
tric Railzvax  Journal. 


SOME   PRESSURE 

Under  a  pressure  of  1,035  pounds  per  square 
inch  and  flowing  at  a  rate  of  260,000  barrels  a 
daj^  a  well,  known  as  Cerro  Azul  No.  4,  near 
Tampico,  Mexico,  said  to  be  the  greatest  oil 
well  in  the  world,  was  recently  brought  in  by 
the  Mexican  Petroleum  Company,  Ltd.  The 
well  casing  had  been  tested  to  a  pressure  of 
1.050  pounds,  which  was  practically  equaled 
by  the  pressure  registered  after  the  well  was 
closed.  The  force  of  the  escaping  gas  under 
this  pressure  blew  the  two-ton  drill  bit  out 
with  it  and  threw  it  125  feet  from  the  well. 
Its  cable  became  entangled  with  the  valve  at 
the  top  of  the  casing  and  tore  the  latter  off. 
The  drill  bit  and  the  escaping  oil,  which  sub- 
sequently rose  to  a  measured  height  of  600 
feet,  demolished  the  derrick.  It  is  estimated 
that  1,000,000  barrels  escaped  before  the  flow 
was  shut  off. 
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SUCTION  ELEVATORS  FOR  SMALL 
COAL 

Since  Mr.  Duckhani,  the  then  engineer  to 
the  Millwall  Dock  Company,  invented,  about 
thirty  j'ears  ago,  his  suction  elevator  for  hand- 
ling grain,  his  idea  has  been  further  develop- 
ed, especially  in  the  United  States  and  Ger- 
many, not  only  for  the  conveyance  of  grain, 
but  also  of  ashes,  slack,  and  other  small  ma- 
terials. The  principal  advantage  of  the  pneu- 
matic system — working  either  by  blast  or  suc- 
tion or  the  two  combined — is  that  it  gets  rid 
of  the  dust  nuisance  which  is  so  distressing 
to  the  workers.  Some  years  ago  in  Hamburg 
grain  elevators  for  the  Hamburg  American 
Line,  under  the  Duckham  patents,  were  built 
and  more  recently  an  installation  for  the  Ger- 
man Solvay  Works  in  Bernburg  for  unloading 
lignite  slack  from  railway  trucks.  This  plant 
handles  15  tons  of  slack  per  hour.  An  iron 
mast  is  placed  close  to  the  railway  siding, 
from  which  the  suction  pipe  with  a  flexible 
joint  is  suspended,  the  height  of  the  pipe 
being    adjustable    by    a    winch.      The    suction 


nozzle  is  guided  by  a  workman,  and  the  slack 
is  raised  into  a  large  hopper-bottomed  re- 
ceiver, by  the  side  of  which  a  dust  collector 
is  placed,  also  hopper-bottomed.  The  e.xhaust 
pump  is  of  the  vertical  type  and  is  connected 
with  the  top  of  the  dust  collector  by  piping. 
Leaving  this  vessel  the  air  is  passed  through 
a  filter  in  order  to  intercept  all  fine  dust,  and 
then  drawn  out  and  ejected  by  the  pump.  The 
slack  drops  from  the  hopper  into  a  trough, 
and  is  carried  to  its  destination  by  a  spiral 
conveyor. — The  Engineer,  London. 


A  JACKHAMER  WORLD-RECORD 

At  the  quarry  of  the  Alabama  Marble  Co., 
one  of  the  Jackhamer  operators  put  down  100 
4  ft.  holes  in  marble  in  ten  hours.  This  is 
drilling  at  the  rate  of  8  inches  each  minute  of 
the  day's  work.  The  holes  are  nearly  vertical, 
only  a  few  inches  apart,  and  are  used  for 
plug  and  feather  work.  With  this  close  spac- 
ing the  Jackhamers  practically  never  stop. 
They  operate  on  air  supplied  at  loo-iio  pounds 
pressure. 


BARGAINS? 


BY    BERTON    BR.ALEY 

When  the  smooth-tongued  salesman  comes  around  with  his  talk  of  some  new  device. 

Which  he  says  is  the  niftiest  thing  on  earth  and  worthy  of  twice  its  price, 

He  may  be  telling  the  gospel  truth  as  clear  as  the  light  of  day, 

But  the  wise  man  mutters  behind  his  hand,  "It  looks  good,  but  will  it  pay?" 

For  the  test  of  a  grate,  a  metering  device  or  recorder  of  CO. 

Is  never  its  looks  or  the  salesman's  talk,  but  rather  what  it  will  do; 

So  the  wise  man  gazes  at  plots  and  prints  and  hears  what  the  salesmen  say, 

But  quietly  figures  the  costs  and  sighs,  "It  looks  good,  but  will  it  pay?" 

Or  the  man  from  the  central  station  comes,  and  a  plausible  chap  is  he, 
And  he  wraps  himself  in  a  mist  of  words  like  a  roseate  rhapsody; 
He  would  junk  your  plant,  and  he'd  sign  you  up  on  a  contract  right  away. 
But  the  wise  man  murmurs  in  accents  low,  "It  looks  good,  but  will  it  pay?" 

Efficiency  experts  dope  things  out  on  the  latest  and  smartest  plan, 

They  count  the  strokes  of  each  piston  rod  and  the  motions  of  every  man; 

And  they're  frequently  right  in  their  scheme  of  things  and  the  logic  that  they  display, 

But  the  wise  man  nevertheless  exclaims,  "It  looks  good,  but  will  it  pay?" 


Now  there's  room  for  progress  in  every  plant,  and  the  mossback's  just  a  fool. 
And  the  man  who  balks  at  the  thought  of  change  is  worse  than  a  stubborn  mule; 
But  the  "show  me"  chap  has  the  right  idea  and  never  goes  far  astray 
When  he  puts  each  change  to  the  acid  test — "It  looks  good,  but  will  it  pay?" — Power. 
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WHO     CAN     BEAT     IT?— EITHER     THE 
STORY  O^  THE  TELLING  OF  IT 

Grant,  Smith  &  Company  recently  completed 
at  Senic,  Washington,  under  the  supervision 
of  T.  Walsh  a  2,000  ft.  tunnel  approximately 
20  ft.  6  in.  wide  by  26  ft.  6  in.  high.  To  com- 
plete this  tunnel  they  were  required  to  remove 
790  ft.  of  open  cut  rock  to  the  outside  faces, 
also  build  an  adit  245  ft.  and  a  small  cut  88 
ft.,  which  gave  them  six  working  faces.  Part 
of  the  mucking  was  done  by  steam  shovels 
and  the  balance  by  hand,  and  horses  were 
used  to  pull  the  muck  cars. 

They  finished  this  work  in  exactly  six 
months,  working  two  ten-hour  shifts  a  day, 
except  Sundays  when  only  light  work  was 
done.  The  air  equipment  consisted  of  one 
Ingersoll-Rand  "AC"  Compressor  and  one 
Rand  "Type  X"  Steam  Driven  Compressor, 
twelve  "C-iio"  Drills,  eleven  "Jackhamers," 
one  wet  "Jackhamer,"  five  No.  18  Leyners,  four 
Sl4  in.  Piston  Drills,  five  "BC-21"  Stoping 
Drills,  and  a  few  other  older  drills.  They 
made  no  attempt  at  speed  except  to  finish  the 
work  in  six  months,  as  originally  contemplated. 
In  checking  over  their  record  they  really  did 
accomplish  fast  work,  doing  about  a  foot 
an  hour  per  every  hour  worked.  The  rock 
was  very  seamy,  and  to  start  some  of  the  faces  . 
a  small  pioneer  tunnel  was  built  and  then 
worked  back  to  the  face,  so  as  not  to  have  the 
rock  come  down.  Five  hundred  and  thirty 
feet  was  timbered.  They  were  also  bothered 
with  water  and  used  several  pumps. 

An  interesting  part  of  the  work  was  that 
400  ft  of  the  tunnel  was  driven  by  one  "Jack- 
hamer." This  tool  did  remarkable  work  for  its 
size. 

The  No.  18  Leyners  had  previously  driven 
a  3,000  ft.  tunnel  in  Oregon,  and  when  this  job 
was  finished  were  still  in  pretty  good  shape. 

F.  C.  Bruhns. 

Seattle,  Wash. 

The  above  letter  we  know  will  be  welcomed 
by  the  readers  of  Compressed  Air  Magazine 
for  its  intrinsic  value  and  importance,  and 
it  is  especially  appreciated  by  the  editorial  de- 
partment as  typical  of  what  we  are  continually 
pining  for.  There  are  compressed  air  opera- 
tions and  achievements  concerning  which 
specific  information  would  be  of  the  greatest 
interest  and  profit  to  our  readers,  but  un- 
fortunately nobody  does  the  telling  of  it.  There 
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are  men  enough  who  can  tell  a  straight  story 
when  talking  to  a  friend  about  what  has  been 
done  or  is  being  done  who  never  think  of 
writing  it,  when  really  one  is  just  as  easy  as 
the  other.  Write  as  you  talk.  Scribble  it  off 
with  a  lead  pencil;  pay  no  attention  to  spell- 
ing, punctuation,  sentences,  paragraphs  or 
capitals,  just  give  us  the  facts  and  as  many 
as  possible  of  them.  We  will  put  it  in  shape 
and  everj-body  will  be  benefited. 


and  its  range  of  application  widened,  it  will 
be  more  frequently  applied. — Engineering  Nezvs 
Editorial. 


NEW    PRECEDENTS    AND    INCREASED 
PROGRESS  IN  TUNNELING 

The  adoption  of  the  shield  method  for  con- 
struction of  a  small  tunnel  in  Milwaukee  in 
fairly  good  ground  is  one  of  various  recent 
occurrences  that  tell  of  progressive,  original 
activity  in  the  field  of  tunneling.  It  is  a  fact 
that  tunnel  construction  is  among  those  fields 
of  civil  engineering  work  where  marked  ad- 
vance is  being  made. 

Within  the  past  month  two  compressed-air 
tunnels  of  great  difficulty  were  holed  through, 
the  Old  Slip  tunnels  under  the  East  River  at 
New  York.  Various  elements  contributed  to 
the  success,  which  in  the  aggregate  mean  dis- 
tinct progress  in  the  art.  Rapid  control  of  face 
work,  deep  and  wide  blanketing  of  the  river 
floor,  and  a  highly  original  void-filling  method 
— "grouting"'  with  gravel  by  air  ejection — are 
the  chief  of  these  elements. 

A  few  months  back  the  completion  of  the 
Rogers  Pass  tunnel,  a  sound-rock  tunnel,  sig- 
nalized the  brilliant  success  of  a  radically  novel 
method  of  attack  in  rock.  The  system  of 
blasting  in  rings  from  a  central  pilot  tunnel, 
a  bold  innovation,  was  the  key  to  success. 
Though  centuries  of  prior  art  in  rock  tunnel- 
ing were  available,  sound  engineering  in  this 
case  laj-  in  abandonment  of  precedent. 

Precedent  was  cast  aside  similarly  in  the  new 
Cleveland  intake  tunnel  under  Lake  Erie,  which 
also  was  holed  through  a  few  weeks  ago.  The 
stereotj-ped  form  of  lining  for  shield  tunnels 
— cast-iron  segments — was  dropped,  and  a  lin- 
ing of  concrete  blocks  was  substituted.  The 
economy  of  this  expedient  is  obvious,  iron 
being  costly.  But  whether  a  long  tunnel,  with 
all  its  contingencies  and  hazards,  could  be  built 
of  concrete  blocks  in  successful  manner  had 
to  be  proved  by  experience. 

With  new  activity  thus  moving  in  the  field 
of  tunneling,  further  development  is  sure  to 
result.     As   tunnel   construction    is   cheapened 


SAND-HOG  DECOMPRESSION  REGULA- 
TIONS 

In  the  harbor  siphon  tunnels  of  the  new  in- 
tercepting-sewer  system  at  Milwaukee,  Wis., 
the  Western  Foundation  Co.  is  carrying  on 
compressed  air  work  under  unusually  cautious 
rules.  The  following  times  are  prescribed  for 
decompression : 

Time  of 
For  Pressure  Decompression 

(Lb.)  (Min.) 

20  to  24  16 

25  to  30  20 

31  to  36  24 

The  men  are  required  to  dry  their  clothes 
and  drink  hot  coffee  on  coming  out  of  the  air, 
suitable  facilities  being  provided.  The  two 
tunnels,  worked  from  a  joint  shaft  on  Jones 
Island,  are  52  ft.  below  river  surface,  and  at 
present  are  carrying  about  28  lb.  air.  They 
are  in  sand,  which  stands  excellently  under 
the  effect  of  the  air,  so  that  open  face  work 
is  done. 


INFLAMMABLE  LIMITS  OF  MIXTURES 
OF  GASOLINE  VAPOR  AND  AIR 

Using  a  100  Cc.  (6  cu.  in.)  Kempel  explosion 
pipette,  and  igniting  the  mixtures  from  the 
top,  there  was  obtained  as  the  lower  limit  of 
complete  inflammation  a  value  lying  between 
1.9  and  2.0  per  cent,  of  gasoline  vapor.  The 
upper  limit  under  these  conditions  was  found 
to  be  between  5.2  and  5.3  per  cent,  of  gasoline 
vapor.  The  gasoline  used  had  a  specific  gravity 
of  73  deg.  Baume.  Under  the  same  condi- 
tions, except  ignition  of  the  mixtures  from  the 
bottom,  there  was  obtained  a  value  lying  be- 
tween 1.5  and  1.6  per  cent,  of  gasoline  vapor 
for  the  low  limit.  With  the  same  grade  of 
gasoline,  using  a  2.800  Cc.  (170  cu.  in.)  vessel 
and  with  ignition  from  the  bottom,  by  means 
of  an  electric  flash  produced  by  pulling  two 
wires  apart  through  which  a  current  of  7 
amperes  at  220  volts  was  flowing,  there  was 
obtained  a  value  lying  between  1.4  and  1.5 
per  cent,  gasoline  vapor.  The  high  limit 
under  these  conditions  lay  between  6.0  and  6.4 
per  cent,  of  gasoline  vapor.  Appreciably  dif- 
ferent limits  were  not  obtained  with  cleaners' 
naphtha. 
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OSCILLATING    CYLINDER    COMPRESS- 
ED AIR  HOISTING  AND  HAULAGE 
ENGINES 

At  a  meeting  of  the  National  (British) 
Association  of  Colliery  Engineers,  North 
Staffordshire  Branch,  it  was  said  that  in  con- 
nection with  underground  haulage,  in  coal 
mines,  there  has  been  for  years  a  demand — 
amongst  the  smaller  sizes— for  a  type  of  en- 
gine of  the  simplest  possible  construction,  so 
that  it  could  be  handled  by  unskilled  labor, 
and  compact  so  that  it  could  be  moved  from 
place  to  place  with  a  minimum  of  difficulty. 
In  view  of  this,  a  firm  who  made  a  specialty 
of  underground  conveyors  had  introduced  an 
oscillating-cylinder  type  of  engine  in  order  to 
do  away  with  expensive  and  complicated  link 
motions.  This  form  of  engine,  unless  care- 
fully designed,  is  liable  to  leakage  at  the  port 
faces,  and  in  order  to  counteract  this  tendency 
means  are  usually  provided  to  tighten  the 
working  faces  of  the  cylinders  and  air  cham- 
ber against  each  other,  with  the  natural  re- 
sult that,  to  prevent  leakage,  this  degree  of 
tightness  is  so  great  as  to  cause  excessive  wear 
and  thus  defeat  its  own  object.  In  the  engine 
described  this  objection  has  been  overcome 
by  carrying  the  cylinders  in  separate  trunnions, 
and  introducing  a  reversible  valve  between  the 
cylinders  which  is  composed  of  two  independ- 
ent parts  kept  up  to  the  cylinder  faces  by 
means  of  the  air  pressure  as  in  an  ordinary 
slide  valve. 

The  engine,  as  finally  approved  after  test. 
is  of  the  two-cylinder,  double-acting,  oscillat- 
ing type,  with  the  cylinders  placed  vertically 
at  the  front  of  the  machine,  the  cylinder 
trunnions  being  carried  on  brackets  on  the  bed 


and  to  the  outside  of  the  cylinders.  The  port 
faces  of  the  cylinders  face  towards  the  centre 
of  the  engine,  and  between  these  faces  is  placed 
an  air  chamber,  in  which  is  carried  the  revers- 
ing valve,  which  also  serves  the  purpose  of 
supporting  the  crankshaft  pedestals.  The 
drumshaft  is  situated  behind  the  engine,  and 
is  driven  by  means  of  a  pinion  and  spur- 
wheel,  but  for  endless  and  main-rope  haul- 
age, the  drum  is  placed  on  the  right-hand  side. 
Each  drum  is  fitted  with  a  foot  brake  and 
hand-operated  clutch.  The  engine  is  reversed 
by  a  handle  placed  in  a  central  position  in 
front  of  the  cylinders.  The  two  halves  of  the 
reversing  valve  are  each  scraped  to  an  air- 
tight fit  on  the  faces  of  the  cylinders;  and,  as 
before  mentioned,  are  kept  up  to  their  work  by 
the  pressure  of  the  air.  Therefore,  once  this 
joint  is  made  air-tight,  it  will  remain  so  for 
an  indefinite  period ;  and,  as  the  exhaust  takes 
place  at  the  port  face,  a  scavenging  action  is 
constantly  present,  which  tends  to  keep  the 
faces  clean.  This  design  of  valve  gives  the 
shortest  air  ports  it  is  possible  to  obtain,  there- 
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production  are  far  from  satisfactory  to  the 
eye,  will  still  serve  to  show  the  essential  fea- 
tures of  the  machine. 


by  consuming  a  minimum  of  air  for  a  maxi- 
mum of  power;  and,  as  the  exhaust  takes 
place  through  special  ducts  at  the  port  face 
immediately  into  the  atmosphere,  no  freezing 
can  occur.  For  ease  of  erection  or  dismantling 
the  drums  are  so  designed  that  they  can  be 
removed  by  taking  out  four  bolts,  and  the 
other  units,  such  as  crankshaft,  cylinders  and 
air-chamber,  with  equal  ease. 

The  enginesf  which  are  made  in  several  sizes, 
have  also  recently  been  adopted  for  driving 
coal  conveyors,  and  can,  of  course,  be  adaptec' 
for  a  variety  of  other  purposes. 

The  half  tones,  which  through  a  second  re- 


AIR  HAMMERS  IN  THE  STONE  TRADE 

The  International  Cut  Stone  Contractors' 
and  Quarrymen's  Association  of  North  Amer- 
ica has  been  conducting  a  careful  and  diligent 
investigation  of  the  charges  made  by  the  offi- 
cers of  the  Journeymen  Stone  Cutters'  Asso- 
ciation that  the  air  hammer  is  injurious  to 
the  health  of  the  users.  Some  of  the  results 
of  the  inquiry  are  reported  in  the  monthly 
leaflet  issued  by  the  association. 

Instances  have  been  found  where  some  of 
the  fingers  on  the  hand  guiding  the  hammer 
show  poor  circulation,  and  in  freezing  weather 
are  more  or  less  sensitive  to  the  cold,  but  a 
case  of  paralysis  of  the  arm,  or,  as  charged, 
a  man  being  driven  insane  or  incapacitated  in 
any  way  has  not  been  discovered. 

In  New  York  City,  where  the  air  hammer 
is  used  in  the  stone  industry  probably  more 
extensively  than  in  any  other  city,  a  complaint 
has  never  been  recorded  against  its  use,  and 
out  of  one  hundred  stonecutters  interviewed 
on  the  subject  during  the  past  three  weeks, 
ninety-seven  favored  the  air  hammer.  In  the 
Brookl3m  Navy  Yard  the  hammer  is  used  very 
extensively  for  riveting  and  chipping,  and 
there  has  never  been  a  complaint  registered 
against  its  use. 

The  structural  iron  workers  use  it  in  the 
erection  of  the  steel  and  structural  iron  work, 
and  the  only  complaint  made  by  them  was 
that  they  thought  they  should  receive  greater 
compensation  when  using  the  hammer,  as  they 
accomplished  five  times  the  work  with  the  air 
hammer  as  they  did  by  hand.  At  the  works 
of  the  New  York  Ship  Building  Company  at 
Camden,  N.  J.,  there  is  in  use  at  the  present 
time  over  one  thousand  air  hammers,  and  there 
is  no  record  of  any  such  effect  as  complained 
of  by  the  Stone  Cutters'  Union,  and  the  em- 
ployees have  never  made  complaint  against 
its  use.  At  these  works,  as  also  at  the  Brook- 
lyn Navy  Yard,  all  riveting,  chipping  and 
calking  is  done  with  the  air  hammer,  and  the 
hammer  used  is  very  much  heavier  and  more 
powerful  than  the  hammer  used  by  stone- 
cutters and  carvers. 

The  investigation,  as  far  as  it  has  progress- 
ed, has  found,  that  where  injury  to  the  user 
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of  the  air  hammer  has  occurred  it  has  been 
caused  by  ignorance  of  its  use.  If  there  are 
any  ill  effects  from  the  use  of  the  air  hammer 
it  is  caused  by  vibration,  and  the  man  using 
the  hammer  should  be  educated  to  hold  the 
hammer  in  such  a  manner  as  to  incur  as  little 
of  the  vibration  as  possible,  and  he  should  not 
try,  or  be  permitted  to  do  vfork  with  the  air 
hammer  for  v^rhich  it  is  not  adapted. 

Air.  James  B.  Gillie,  of  the  South  Dover 
Marble  Company,  a  gentleman  of  the  widest 
experience  in  the  stone  industry  and  one  who 
has  given  a  careful  study  to  all  the  problems 
of  the  trade,  writes  that  he  has  found  that  the 
use  of  the  pneumatic  hammer  has  been  of  great 
benefit  to  the  trade  and  of  no  injury  to  the 
employees  using  the  same,  provided  that  the 
pneumatic  hammer  is  used  for  the  purpose  it 
was  intended  to  be  used  for,  viz. :  the  finishing 
or  lighter  work  done  in  our  trade.  Personally, 
I  have  had  experience  with  the  pneumatic 
hammer  since  it  was  first  introduced  into  New 
York  City,  about  the  year  1901.  I  have  seen 
it  used  on  all  kinds  of  stone  used  in  the  con- 
struction of  buildings.  I  have  personally  in- 
terviewed men  who  have  used  the  pneumatic 
hammer  since  it  was  first  introduced  into  New 
York  City,  and  they  agree  with  me  that  it  has 
been  of  great  benefit  to  the  trade  and  of  no 
injury  to  the  employees  using  it.  The  only 
complaint  I  have  heard  caused  by  the  use  of 
the  hammer  was  that  "sometimes  in  the  winter 
the  hands  are  cold,"  but  when  I  asked  the 
question,  are  the  hands  any  colder  when  using 
the  pneumatic  hammer  than  they  are  when 
using  the  mallet  and  chisel,  I  was  informed 
that  there  was  practically  no  difference.  Like 
all  new  inventions,  there  are  apt  to  be  abuses, 
caused  by  the  improper  use  of  the  invention 
or  by  neglect  of  other  implements  that  were 
used  prior  to  the  introduction  of  this  tool. 
The  fact  that  the  pneumatic  hammer  and  the 
necessary  tools  for  the  same  are  generally 
furnished  by  the  employer,  has  given  excuse 
to  the  employee  to  neglect  the  tools  that  they 
should  furnish,  and  it  is  a  very  frequent  sight 
to  see  an  employee  come  to  work  with  a 
mallet  that  has  long  outlived  its  usefulness, 
and  a  few  tools  that  are  but  stumps  and  should 
be  thrown  into  the  scrap  heap  or  made  into 
plugs. 

Another  abuse  of  the  pneumatic  hammer  is 
allowing  apprentice  boys  to  use  it  before  they 
are  thoroughly  familiar  with  the  use  of  the 


mallet,  chisel,  hammer,  hammer  points  and 
pitching  tools.  The  consequence  will  be  that 
in  a  very  short  time  new  mechanics  will  be 
unable  to  use  the  tools  that  have  always  been 
deemed  essential  to  the  cutting  of  stone.  The 
pneumatic  hammer  and  tools  as  an  adjunct 
to  the  old  time  honored  tools  of  the  stone 
cutting  trade  are  a  very  decided  improvement, 
but  the  fact  should  be  brought  forward  that 
the  old  and  the  new  must  work  together;  if  a 
mechanic  is  thoroughly  acquainted  with  both, 
he  will  be  a  much  better  employee. 


NOTES 

An  aeroplane  was  disabled  by  pigeons  re- 
cently while  making  a  flight  in  England.  It 
appears  that  the  machine,  an  army  aeroplane, 
ran  into  a  large  flock  of  pigeons.  The  pro- 
peller struck  a  number  of  the  birds,  with  the 
result  that  it  was  badly  shattered.  The  avia- 
tor was  forced  to  volplane  to  earth. 


In  1892,  vanadium  was  listed  as  the  rarest 
metal  and  was  valued  at  $4,792  a  pound,  or 
twenty  times  as  much  as  a  pound  of  gold. 
The  discovery  of  the  rich  deposits  in  the  Peru- 
vian Andes,  16,200  feet  above  sea  level,  in 
1905,  caused  the  value  of  vanadium  to  drop 
rapidly;  it  is  now  sold  at  $3.50  a  pound.  It 
is  being  used,  however,  much  more  extensive- 
ly than  formerly,  and  new  uses  are  being  con- 
stantly found. 


A  large  munitions  manufacturer,  when  he 
found  that  over  5,000  cartridge  cases  had  been 
spoiled,  evolved  the  idea  of  making  an  orna- 
mental beverage  holder  from  a  shrapnel  shell 
fuse  and  cartridge  case.  The  cartridge  case 
contains  a  rack  holding  four  glasses;  inside 
the  shell  is  a  container  which  holds  the  bever- 
age, and  the  fuse  acts  as  a  cover.  The  original 
shrapnel  shell,  loaded  and  ready  for  firing, 
sold  for  $15.  This  beverage  holder,  not  "load- 
ed" nor  made  to  specifications,  sells  for  $10. 


The  Standard  Oil  Company  turned  gas  into 
the  lines  of  its  new  compressor  plant  in  Taft, 
Cal.,  on  the  famous  McNee  lease,  on  section 
36,  31-23,  and  it  was  given  its  full  initial  try- 
out.  The  plant  is  one  of  the  largest  in  the 
state  used  for  the  compression  of  gas  of  both 
high  and  low  pressure.  Combined  with  the 
plant  which  was  built  some  months  ago,  20,- 
000,000  cubic  feet  of  gas  can  be  handled  daily. 
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A  boiler  maker  and  his  lielper,  as  recently 
reported  from  Australia,  entered  the  water 
tank  of  a  locomotive  through  the  manhole  and, 
as  the  weather  was  cold,  they  took  in  a  drum 
of  live  coals  with  them.  Some  hours  later 
both  were  found  lying  dead  at  the  bottom 
of  the  tank,  killed  by  carbon  monoxide.  This 
was  merely  an  unwitting  repetition  of  the 
familiar  French  mode  of  suicide  with  a  brazier 
of  glowing  cliarcoal. 


Mushrooms  will  be  grown  in  Pennsylvania 
coal  mines  by  the  Colin  Mushroom  Co.,  with 
headquarters  at  Arnold,  Westmoreland  Coun- 
ty, a- town  on  the  bank  of  the  Allegheny  near 
Pittsburgh.  There  are  about  20  old  workings 
of  the  Valley  Camp  Coal  Co.,  which  have  been 
exhausted  of  their  coal  supply  and  have  not 
been  used  for  many  years,  and  these  have 
been  leased  by  the  new  company  and  will  be 
provided  with  mushroom  beds.  About  25  men 
will  be  employed. 


At  a  colliery  in  Rutherglen,  Scotland,  there 
was,  until  recently,  an  old  "atmospheric"  en- 
gine in  use.  The  engine  had  been  at  work  at 
the  colliery  for  hoisting  coal  since  it  was  erect- 
ed in  1809.  During  that  time,  no  part  had 
been  renewed,  with  the  exception  of  two  spur 
gears  which  were  broken  by  accident.  The 
engine  was  superseded  by  one  of  the  modern 
construction  a  few  months  ago.  and  was  then 
the  oldest  engine  in  use  in  Scotland,  and  the 
only  one  of  the  "atmospheric"  type  in  use  in 
Great  Britain. 


Lassen  Peak,  the  most  active  and  interestmg 
volcano  in  the  United  States,  is  named  for 
Peter  Lassen,  a  pioneer  who  guided  many  an 
early  settler  to  the  sunny  lands  of  the  Sacra- 
mento. As  Lassen  never  owned  the  mountain, 
in  later  years  the  possessive  form  of  the  name 
was  dropped,  and  to  correct  a  tendency  to 
wander  from  well-established  usage  the  United 
States  Geographic  Board,  in  its  decision  of 
October  9,  191 5,  officially  recognized  the  fact 
that  the  name  of  the  mountain  was  Lassen 
Peak,  not  Mount  Lassen. 


There  are  three  different  kinds  of  dynamite. 
The  ordinary  dynamite,  which  crystallises,  or, 
as  commonly  said,  freezes  between  46  deg.  Fah. 
and  52  deg.  Fah. ;  the  "low-freezing"  dynamite, 
or  ammonia  dynamite,  which  does  not  freeze 


above  35  deg.  Fah. ;  and  another  dynamite 
called  non-freezing,  which  freezes  at  below  10 
deg.  Fah.  Frozen  dynamite  is  less  sensitive  to 
shock  and  consequently  becomes  less  efficient. 
On  the  other  hand,  by  vigorous  friction,  it  may 
explode,  and  therefore,  is  dangerous.  In  cold 
weather,  dynamite  must  be  thawed  before  us- 
ing. 


Powdered  coal  in  storage  will  ignite  spon- 
taneously more  rapidly  than  before  pulveriza- 
tion. When  such  powdered  fuel  contains  0.75 
per  cent,  of  moisture  and  i  per  cent,  of  sul- 
phur, it  will  invariably  fire  within  six  days. 
If  the  moisture  be  increased  to  over  i  per 
cent,  and  the  sulphur  to  4  or  5  per  cent., 
spontaneous  combustion  may  occur  within  24 
hr.  Probably  the  temperature  at  which  pow- 
dered coal  is  delivered  to  the  storage  bin  and 
the  sulphur  content  of  the  coal  influence  the 
rate  of  spontaneous  combustion  more  marked- 
ly than  does  the  percentage  of  moisture. 


Live  fish  are  reported  to  have  been  found 
in  the  bottom  of  a  Transvaal  gold  mine,  in 
a  vertical  shaft  3,800  ft.  deep.  They  were 
barbel,  from  6  in.  to  12  in.  long,  and  up  to 
three-quarters  of  a  pound  in  weight.  They 
must  have  been  merely  spawn  when  they  fell, 
says  a  correspondent  of  the  Fishing  Gazette. 
In  exceptionally  dry  weather,  adds  the  writer, 
small  bull-frogs  have  been  seen  to  distend 
themselves  and  deliberately  jump  down  the 
shaft,  apparently  in  search  of  water.  How 
they  ever  reached  the  bottom  alive  is  a 
mystery. 


The  brown  oak,  which  is  famous  in  England 
and  sells  for  exorbitant  prices  in  American 
furniture  factories,  is  justly  famous  for  its 
beauty.  No  wood  ranks  higher  and  few  cost 
more.  Its  rich  but  subdued  color  is  justly 
praised  by  those  who  appreciate  rare  colors. 
But  why  is  it  brown?  An  English  scientist 
has  discovered  that  the  tone  is  due  to  fungus 
which  has  penetrated  the  tree  from  bark 
to  heart  and  filled  every  fiber.  The  fungus 
does  not  seem  to  promote  decay  or  in  any  way 
lessen  the  strength  or  affect  the  durability  of 
the    wood. 


The  Brasher  air  breakwater,  which  is  to 
protect  the  Standard  Oil  pier  at  El  Segundo, 
California,  described  in  Compressed  Air  Mag- 
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azinc,  May,  19 16,  page  7980,  has  recently  been 
completed  at  a  cost  of  $10,000  for  the  1.700 
ft.  of  pipe  and  its  installation.  The  pipe  is 
4  in.  with  J4-in-  perforations  6  in.  apart.  An 
air  compressing  plant  supplies  the  air  to  the 
pipes  at  the  pressure  determined  by  the  depth 
of  submergence.  This  air  rising  through  the 
water  gives  it  a  certain  elasfcicity  and  is 
expected  to  calm  the  surface  sufficiently  for 
safel}-  loading  and  unloading  the  tankers. 


Through  the  use  of  a  pulmotor,  operated  by 
AI.  E.  Gregson  of  the  distribution  department 
of  the  New  York  Edison  Co.,  the  life  of  a 
four-hour  old  infant  was  saved  recently,  says 
the  Edison  Weekly.  Shortly  after  nine  o'clock 
in  the  morning,  Dr.  J.  Kramer  phoned  to  The 
New  York  Edison  Co.  for  assistance,  stating 
that  a  baby  boy's  lungs  had  collapsed.  Mr. 
Gregson  received  the  call  at  9.42  and  made  a 
grab  for  the  pulmotor  and  oxygen  tanks.  By 
11.50,  after  two  hours  work,  the  infant  became 
conscious  and  a  moment  later  began  to  cry  in  a 
decidedly  boy-like  manner. 


The  mining  stock  of  the  highest  share  value 
in  the  world  is  that  of  the  Union  Sulphur 
Company,  producer  of  four-fifths  of  the 
world's  sulphur.  There  are  only  2,000  shares, 
but  they  have  an  appraised  value  of  $12,003 
per  share  or  a  total  at  this  rate  of  $24,006,000, 
but  at  this,  or  any  other,  price  it  is  impossible 
to  buy  a  share.  Several  years  ago  a  few 
shares  of  the  stock  brought  $19,400  per  share. 
On  Jan.  i,  1916,  the  company  had  undivided 
profits  of  $6,360,688,  equal  to  $3,180  per  share 
on  its  outstanding  stock.  At  the  same  time  the 
company  carried  a  stock  of  1,127,596  tons  of 
sulphur.  Assuming  an  average  of  $22  a  ton 
this  would  be  worth  $24,907,112;  but  it  is 
understood  that  sulphur  has  since  advanced  to 
about  $28  a  ton,  giving  this  tonnage  a  total 
value  of  $31,572,688.  Assuming  an  average 
cost  of  $10  per  ton  and  an  average  profit  of 
$18,  there  was  a  stockholders  equity  of  close 
to  $10,148  per  share,  or  a  total,  including  un- 
divided profits,  of  over  $13,000  per  share. 
Dividends  are  now  being  paid  at  the  rate  of 
2250%   annually. 


The  Panama  Canal  channel  through  Culebra 
Cut,  according  to  the  Panama  Canal  Record, 
is  now  in  better  condition  than  ever  before. 
The  cut  which  has  been  dredged  through  the 


slides  has  a  minimum  depth  of  33  ft.  and  the 
least  width  of  a  channel  of  30  ft.  depth  is  180 
ft.  at  the  point  opposite  the  rock  known  as 
Gibraltar.  This  rock  projects  into  the  channel 
about  no  ft.  and  extends  along  the  channel 
about  200  ft.  It  has  been  blasted  away  until 
it  now  rises  only  about  30  ft.  above  the 
water.  The  dredges  "Corozal"  and  "Paraiso" 
are  at  work  on  the  removal  of  this  rock  and 
are  dredging  behind  it  to  prevent  its  being 
pushed   forward. 


A  new  process  of  supplying  pure  air  to  sub- 
marines has  been  discovered.  The  inventor, 
William  G.  Bond,  of  Wilmington,  Del.,  recent- 
ly demonstrated  the  use  of  his  apparatus  by- 
remaining  in  a  test  chamber  3  feet  by  4  feet 
by  6  feet  for  seven  hours  with  only  the  air 
furnished  by  his  device.  The  air  is  purified 
by  a  chemical  reaction  between  carbon  dioxide 
and  certain  solutions  exposed  to  the  atmos- 
phere of  the  chamber.  The  carbon  is  absorb- 
ed and  the  oxygen  liberated.  The  test  room 
used  was  entirely  surrounded  by  water.  Mr. 
Bond  entered  the  tank  clad  in  a  bathing  suit 
and  supplied  with  reading  matter,  food,  air- 
testing  apparatus  and  the  chemicals.  He  kept 
in  communication  with  the  observers  on  the 
outside  by  means  of  a  telephone. 


A  project  for  the  construction  of  a  tunnel 
under  the  Bosporus  is  being  discussed  at  Con- 
stantinople. Engineers  have  worked  out  de- 
tailed plans  showing  that  the  project  is  feasible 
and  financially  profitable,  while  its  strategic 
importance  is  obvious. 


The  quantity  of  artificial  gas— oil  and  water 
gas  and  coal  gas  made  at  retorts  and  by- 
product coke  ovens — marketed  and  sold  in 
191 5,  was  266,204,248,000  cubic  feet,  valued  at 
$173,832,132. 


LATEST  U.  S.  PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

DECEMBER    5 

1  206. S2S.      PROCESS   OF  DRYING   THE   COM- 
POSITION HEADS  OF  MATCHES.     William 
A.    Fairburn,    Short    Hills,    N.    J. 
1.     In  the  manufacture  of  matches  upon  a  con- 
tinuous match  machine,  a  process  which  consist* 
in    applying    to    the    match    splints    composition 
heads  or  bulbs  containing  an  oxidizing  agent  as 
an  ingredient ;   and  then  transporting  the  splints- 
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Pneumatic  Patents  December  5. 


thus  treated  through  a  series  of  drying  zones, 
wherein  they  are  subjected  first  to  air  currents 
of  successively  increasing  temperatures  and  then 
to  air  currents  of  successively  decreasing  tem- 
peratures. 

1,206,830.     CENTER-SUCTION    FAN.      Frank- 
lin A.  F^ECK,  Middletown.  Pa. 
1,206.977.      PROCESS  OF  CONTROLLING  THE 
HUMIDITY  OF  THE  ATMOSPHERE.  Frank 
Batter,  Linnton.   Oreg. 
1,207,022.     DANCING  TOT.  Clifford  H.  Green, 

Grand    Rapid.^,    Mich. 
1,207.149.      PNEUMATIC     PRESS     -     FEEDING 
MEANS.     James  Duvall,  Camas,  Wash. 


Chester 


1,207.165.     AIR-COMPRESSOR. 
Herle,  Rochester,  N.  Y. 

1,207,239.  VACUUM  -  CLEANER  MUFFLER. 
Joseph  H.  Templin,  Philadelphia.  Pa. 

1.207,274.  SPRAYING  OR  ATOMIZING  DE- 
VICE.    William  C.  Carter.  St.  Louis,  Mo. 

1,207.295.  MEANS  FOR  C  O  NT  ROLLING 
ELECTRICALLY-PROPELLED  VEHICLES. 
Oscar  Johnson,  Chicago,  111. 

1,207,316.  AIR-CIRCULATING  APPARATUS. 
MosBT   Montague,   Christiansburg,  Va. 

1,207,480.  COMBINED  SUCTION  -  CLEANER, 
BLOWER.  AND  POLISHING  DEVICE.  Ben- 
jamin F.   Blake,  Marion.  Ohio. 


Pneumatic  Patents  December  12. 
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1.207.536.     MEANS  FOR  CONTROLLING  TEJM- 
PERATURES.      Harrt    E.    Gilbert.    Consho- 
hoclcsri    ^^& 
1.207,568.'     PNEUMATIC    ACTION.       Frederick 
A.  Landqren,  Sycamore,  111. 

DECEMBER   12 

1,207,772.  PNEUMATIC  CUSHION.  IRVINQ  A. 
Lake,  New  York,  N.  Y. 

1.207,813-4.  METHOD  FOR  PRESERVING 
TENNIS-BALLS  OR  OTHER  OBJECTS  CON- 
TAINING FLUID  UNDER  PRESSURE. 
Frank  W.  Stockton,  Chicago,  111. 

1.207,816.  STREET  -  SWEEPER.  Carl  G. 
Thompson,  Sullivan,  Ind. 

1,207,893.  COMPRESSION  REFRIGERATING- 
MACHINB.  Carl  C.  Gerlach,  Cleveland, 
Ohio. 

1,207,934.  AIRSHIP.  AUGUSTUS  Peter  Koch. 
New  York,  N.  Y. 

1.208.140.  FLUID-OPERATED  TOOL.  Louis 
W.  Greve,  Cleveland.  Ohio. 

1.208.141.  FLUID  -  OPERATED  DRILLING- 
MACHINE.     Louis  W.  Greve,  Cleveland,  Ohio. 


1,208,337.     AIRSHIP.  Herman        Lkinwbbbr, 

Chicago,    111.  ;    Curt    Leinweber    and    Fred    H. 
Leinweber    executors    of    said    Herman    Leln- 

1,208,351.  VACUUM  FLOOR-CLEANER.  Al- 
bert E.  MooRHEAD,  San  Francisco,  Cal. 

1.208.389.  FIRE  -  ALARM  OR  SIGNALING 
SYSTEM.  James  M.  Seymour,  Jr.,  Newark, 
N.  J. 

1.208.390.  COOLING  AND  HUMIDIFYING 
APPARATUS.  James  M.  Seymour.  Jr.,  New- 
ark, N.  J. 

1,208.395.      FLYING-MACHINE.  Ruter        W. 

Springer,  U.   S.   Army. 

1,208.409.  HUMIDIB'IER.  Dewitt  Van  Evbra, 
Chicago,   111. 

1,208.426.  AIR-COMPRESSING  PUMP.  Wil- 
liam Joseph  White  and  William  Frank 
Neal,  Birmingham,  Ala. 

1,208,475.  ATOMIZER.  Ray  Hugh  Callan, 
Trenton,  Mo. 

1.208.477.  PNEUMATIC  TYPE-WRITER  CAR- 
RIAGE. George  E.  Callaway,  De  Soto  par- 
ish,  La. 


Pneumatic  Patents  December  19. 


1,208,165.  VACUUM  CLEANING-TOOL.  Gor- 
don B.  Kent,  Rome,  N.  Y. 

1,208,195.  PNEUMATIC  -  DESPATCH  -  TUBE 
APPARATUS.  Albert  W.  Pearsall,  Lowell, 
Mass. 

1,208,325.  DEVICE  FOR  CONDENSING  AND 
VACUUM-PRODUCING.  Emil  Josse,  Berlin- 
Lankwitz,  and  Wilhelm  Gensecke,  Berlin, 
Germany. 

1.  In  a  condensing  plant  the  combination  of  a 
surface  condenser,  cooling  means  for  said  con- 
denser, a  water  circulating  system  independent 
of  the  cooling  means,  pressure  means  included  in 
Bald  system  to  maintain  the  circulation  thereof. 
a  jet  actuated  by  the  pressure  means  and  arrang- 
ed to  withdraw  air  and  condensate  simultaneous- 
ly from  said  condenser  through  a  single  dis- 
charge opening  and  an  open  tank  in  said  water 
circulating  system  whereby  air  Is  permitted  to 
pass  off  and  a  surface  of  evaporation  Is  provided. 


1,208.497.  PNEUMATIC-DESPATCH  APPAR- 
ATUS.    James  T.  Cowley,  Minot,  Mass. 

1.208,578.  AIR  -  CUSHION  FOR  AUTOMO- 
BILES.    RoMANUS  Krause.  Belhaven,  N.  C. 

1,208,676.  ELECTRIC  PNEUMATIC  TIME- 
SWITCH.  Orvall  Smiley  and  Earl  C.  Ap- 
PLEGATE,  Indianapolis,  and  Guy  R.  Bennett, 
Fort  Wayne,  Ind. 

DECEMBER   19 

1.208.735.      VACUUM-CLEANER.  Homer       L. 

Boyle,   Lansing,   Mich. 

1.208,822.  LOCKING  MEANS  FOR  INTER- 
NAL-COMBUSTION MOTORS.  Casin  W. 
Obert,   Brooklyn,   N.   Y. 

1.208,984.  FLYING-MACHINE.  James  Krei- 
ter,  Fredericksburg,  Ohio. 

1.209.077.  OPERATING  MEANS  FOR  COM- 
PRESSOR-VALVES. Frank  .M.  Titus  and 
Delmar  B.  Schwab,  Bradford,  Pa. 
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1.209.132.  M.\CHIXE  FOR  SUBJECTING  AIR 
TO  VIOLET  AND  ULTRA-VIOLET  RAYS. 
Noah  W.   Davis.  Des  Moines,  Iowa. 

209.1.')6.  PNEUMATIC  FLUME-GATE.  Perry 
L.   Hedrick.   El   Centro.   Cal. 

209.160.  TOY  CANNON.  David  Hetman  and 
Thomas   Raymond  Ardkx.  Brooklyn,  N.  Y. 

209,223-4.  DIVING-DRESS.  HERMANN  Stelz- 
NER,  Lubtck.  Germany. 

209,272.  SUCTION-CLEANER.  Frederick  A. 
English,  Chicaso.  in. 

209.2!t6.  AUTO.SlATIC  TR.\IN  -  STOPPING 
DEVICE.  William  S.  Holdship  and  Freder- 
ick L.  Jones.   .Montreal.  Quebec.  Canada. 

209.472.  BLOW  -  HE.\D  FOR  BOTTLE- 
BLOWING  ^L\CHINES.  John  J.  Meyer.  Jr., 
Glenshaw.     Pa. 

209.490.  APP.A.R.\TUS  FOR  IMPREGNAT- 
ING LIQUID!?  M'lTH  CARBONIC  ACID  OR 
OTHER  G.\SES.  Anders  .Andersen  Pind- 
stofte.   Copenhagen,   Denmark. 


1.209,930.      AIR  OR  GAS  COMPRESSOR.     Tyrus 

Douglas  Berkeley,  Ruabcn.  Wales. 
1,209,944.      PNEUMATIC    PU.MP.       Charles    A. 

De  Rigne,  Los  .\ngeles,  Cal. 
I,209.9n4.      M.A.CHINE        FOR        EXHAUSTING 
AIR   FRO.M   PRESERVING  VESSELS.      WiL^ 
LiAM  B.  Fenn.  Columbus,  Ohio. 
1,209,965.      AUTOMATIC     AIR  -   LINE     COUP- 
LING.    Flavious  J.  HOLLCROFT,  Jenks,  Okla. 
1.210,030.      BLOWER      SYSTEM.        Karl      Bau- 
MANN,    Chorlton    cum   Hardy,    England. 
1.     In  combination,  a  pluralit.v  of  prime  mov- 
ers operating  in  parallel  and  means  for  insuring 
the  equality  of  the  fractional  outputs  of  the  sev- 
eral prime  movers,  said  means  comprising  a  plu- 
ralit.v of  regulators  and  an  equalizing  pipe  con- 
necting the  inlets  of  said  prime  movers. 
1.210.130.      PNEUMATIC     CONVEYER.       James 

Alvin  Worsham,  Maroa.  111. 
1.210,152,     PUMP.       George    Dorffel.    Oakland 
Cal. 


Pneum.atic  Patents  December  26. 


1,209,599.  HOT  W^ATER  AND  AIR  TANK  FOR 
DENTISTS'  USE.  Harry  W.  Le  Fevre,  Den- 
ver, Colo. 

1.209,635.  GLASS-BLOWING  MACHINE.  Lor- 
enzo Wolford,  Alexandria,  Va. 

DECEMBER  26 

1.209,703.  ASH  -  EJECTING  MECHANISM. 
WiLHELM  Hartmann,  Offenbach-on-the-Main, 
Germany. 

1.209,718-22.  VACUUM  CLEANING  -  MA- 
CHINE.    James  B.  Kirby.  Cleveland,  Ohio. 

1,209,726.  RECOIL-PAD.  Paul  J.  Krueger, 
Blue  Island,  111. 

1.209.731.  EXHAUSTING  APPARATUS  FOR 
VULCANIZING.  Clifford  Lee,  Naugatuck, 
Conn. 

1,209.805.  GREASE-GUN.  Hans  M.  Boe  Min- 
neapolis,   Minn. 

1.209.851.  LUBRICATING  SYSTEM.  Fritz 
Koch,  St.  Paul,  Minn. 

1.209,902.  MILKING  MACHINERY.  Hector 
Stewart,   Gait,    Ontario.    Canada 

1,209.905.     AIR-COMPRESSOR.  Warrington 

W.  SwETLAND,   Los  Angeles,  Cal. 


1,210,179.     GREASE-GUN.     William  H.   Lewis, 
Los  Angeles,  Cal. 
2.     A   grease   gun    having   a    lubricant   moving 

piston,   means  for  applying  fluid  pressure  to  the 

device  for  moving  the  piston  in  one  direction  for 

drawing  a  lubricant  into  the  gun  and  in  the  other 

direction    for    forcing   said    lubricant    out    of    the 

gun. 

1,210.232.  SPRAY- PRODUCER  OR  ATOMIZ- 
ER FOR  LIQUIDS.  David  Hibbert  Thomas, 
MorristoH,  Wales,  Arthur  Douglas  Berk, 
London,  England,  and  Frederick  John  Mor- 
gan,  Swansea,   Wales. 

1.210.239.  PNEU.MATIC  PIANO  -  PLAYER. 
Eugene  C.  Wamelink.  Cleveland.  Ohio. 

1,210,246.  AUTOMATIC  TRAIN  -  STOP 
Charles  W^.  Wilson.  Berea,  Ohio. 

1,210.299.  PNEUMATIC  OR  STEAM  DRILL. 
Richard  Clayton  Eraser,  Central  City,  Colo. 

1.210,304.  MILKING-MACHINE,  James  N. 
Oilman,  Berkelev,  Cal. 

1.210,357.  PNEUMATIC-WHEEL.  Francesco 
Persone,  Nardo.  Italy. 

1,210,387.  AIR-PUMP.  Charles  Caret  Man- 
ker.  Ogden,  Utah. 
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FIG.     I.      DRILL     SHARPENING 

BRILL     SHARPENING     SYSTEM     AT 
UNITED  VERDE  MINE 

BY    FRANK    RICHARDS* 

The  ground  in  the  United  Verde  mine  is 
hard,  and  as  a  result  the  steel  is  quite  dull 
when  it  reaches  the  sharpening  plant.  This  is 
especially  true  of  the  steel  used  in  conjunc- 
tion with  the  Leyner  drills.  The  sharpeners 
are  in  continuous  operation  during  the  entire 
8-hr.    period.      A    highly    efficient    system    of 


*Prize  article  in  Engineering  News. 


SHOP   AT   UNITED  VERDE   MINE. 

collecting,  sorting  and  routing,  sharpening  and 
distributing  has  been  developed  at  this  mine. 

Dull  steels  are  collected  on  the  various 
levels  underground,  brought  to  the  surface  and 
sorted  by  nippers  onto  steel  cars.  These  cars 
consist  of  trucks  on  which  are  mounted  four- 
section  bodies,  revolving  on  ball  bearings  (Fig. 
i).  By  sorting  at  this  point,  the  blacksmith 
is  saved  several  miles  of  walking  each  day. 

The  sharpening  plant  is  located  aboveground 
and  has  three  units,  each  consisting  of  an  oil 
furnace.      Davies    air-operated    punching    ma- 
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FIG.   2.    ROUTE  OF   STEELS. 

chine,  Lejner  drill  sharpener  and  Davies  blow 
gun. 

The  steel  travels  from  the  dull-steel  car  in 
approximately  a  straight  line  through  each 
unit  to  a  car  for  the  sharpened  steel  (Fig. 
3).  The  sequence  of  operations  is  as  follows: 
The  helper  unloads  the  dull-steel  car  and 
places  the  steel  in  the  furnace;  when  it  comes 
to  the  proper  heat,  he  removes  it  with  his  right 
hand,  places  it  in  the  punching  machine,  while 
at  the  same  time  his  left  hand  operates  a 
clamping  lever,  then  moves  a  few  inches  to 
the  level  that  controls  the  punch — the  entire 
operation  is  completed  in  2  to  3  sec.  The  hole 
in  the  steel  is  opened  for  3  to  4  in.  The 
helper  passes  the  steel  to  the  blacksmith,  who 
receives  it  in  his  left  hand,  places  it  in  the 
sharpener,  bringing  the  machine  into  operation 
with  his  right  hand.  After  the  bit  is  formed, 
the  steel  is  reversed  and  the  shank  end  is 
placed  against  the  blower;  this  movement  is 
really  a  step  in  transferring  from  the  sharpen- 
er to  the  car.  It  is  desirable  to  stand  the 
steel  with  the  bit  up. 

This  method  is  identical  for  each  sharpening 
unit,  the  sharp-steel  cars  from  all  traveling 
to  one  tempering  forge.  The  steels  are  then 
brought  to  a  tempering  heat  and  delivered  to 
the  slack  tub.  Plunge  tempering  is  employ- 
ed, the  bits  in  water  and  the  shanks  in  oil. 
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FIG.    4.     LAYOUT    OF    A    SHARPENING    UNIT. 

Between  the  sharpener  and  the  tempeicf 
the  steel  cools  to  normal  temperature  and  is 
ready  for  reheating.  The  utility  man  takes 
care  of  grinding  and  dressing  the  shanks,  the 
No.  3  sharpener  being  the  only  one  devoted 
to  shanking.  Figs.  2  and  4  show  the  layout  of 
a  sharpening  unit.  The  forge  is  long  and  low, 
heating  from  15  to  25  steels  at  one  lime.  The 
helper  starts  the  steel  in  the  left-hand  side  of 
the  forge,  gradually  working  it  to  the  right, 
each  steel  thus  receiving  the  proper  heat  and 
also  bringing  it  into  easy  removing  position. 

The  punching  machine  (Fig.  5)  consists  of 
an  air  plunger  governed  by  an  oil  cylinder. 
The  piston  rod  carries  a  chuck  for  holding 
the  punches.  A  self-centering  clamp  operated 
by  an  air  cylinder  insures  alignment  of  steel 
and  punch.  This  punch  has  increased  the 
sharpening  capacity  50%. 

Each  steel  is  tested  by  a  blow  gun.  The 
blacksmith,  while  turning  the  steel  up  to  place 
it  on  the  car,  pushes  the  shank  against  the 
automatic  blow  gun.  This  could  be  done  with- 
out reversing  the  steel,  but  sparks  were  some- 
times blown  upon  the  operator;  and  as  "Safety 
First"  is  one  of  the  mottoes  of  this  shop,  the 
blacksmiths  are  instructed  to  test  the  steel 
from  the  shank  end.  Steel  is  punched,  sharp- 
ened and  blown  out  in  one  heat. 

Supervision  of  drill  shanks  has  resulted  in 
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FIG.   5.     PUNCH  FOR  HOLLOW   '.iTEELS. 
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FIG.    3.     CARS    FOR    STEELS,    UNITED  VERDE  MINE. 

reducing  piston  and  drill-steel  breakage.  Out  ed  practice  has  been  to  mix  with  the  batch 
of  about  5,000  pieces  used,  only  two  to  three  some  material  such  as  ammonium  carbonate, 
are  broken  per  shift.  which    at    the    temperature    of    vulcanization 

This  paper  embodies  data  furnished  by  Tom       gives   off  a   considerable   volume  of  gas,   and 
Davies,  foreman  blacksmith,  United  Verde  Co.       thus  causes  porosity. 
Average  number  of  steels  sharpened  per  day..  1,800 

Type   of   bits Crossbits 

Length    of    steels 2  to  10  ft. 

Shanks     60%   Leyner-Ingersoll   drill   shanks  with  lugs, 

20%  "Jackhamer"  shanks  with  collar,  20% 
Stopehamer  shanks  without  collar 

Grade   of   steel 0.75  to  0.95%  carbon 

Sharpening-plant    equipment Two  No.  5  Leyner  sharpeners  and  one  No.  3 

Leyner  sharpener,  each  equipped  with  Davies 
hole-blowing  device;  three  Davies  punching 
machines ;  three  oil  furnaces  and  one  tem- 
pering furnace 

Shop  blacksmith  force Three     operators     sharpening,     three     helpers 

heating  and  punching,  one  blacksmith  tem- 
pering, and  one  utility  man 
Working   shift    One  8-hr.  shift  per  day 


RUBBER  SPONGE 

Rubber  s])onges  have  been  in  use  for  quite 
a  number  of  years,  but  until  recently  no  one 
has  attempted  to  utilize  their  rather  peculiar 
properties  in  any  other  way  than  as  a  sub- 
stitute for  the  natural  sponge.  Among  the 
many  methods  of  preparation,  the  time-honor- 


Because  of  its  cellular  structure,  rubber 
sponge  has  several  very  peculiar  properties; 
for  example,  it  has  the  lowest  apparent  specific 
gravity  of  all  solid  bodies,  its  value  being 
about  0.05.  In  spite  of  its  cellular  structure 
it  is  water-tight  and  very  nearly  gas-tight. 
While   it    is    honeycombed   with   minute   cells. 
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each  cell  is  an  individual  unit  and  the  rate  of 
diffusion  of  gases  through  it  is  comparatively 
low.  Perhaps  one  of  the  most  important  uses 
to  which  it  has  been  applied  is  in  the  prepara- 
tion of  life-preservers.  It  will  not  water-log, 
is  light,  conforms  easily  to  the  lines  of  the 
body,  and  is  not  ruined  by  a  pin-prick.  A  life- 
raft  made  with  rubber  sponge  is  as  nearly 
proof  against  careless  handling  as  one  can  be. 
All  sorts  of  floating  devices,  such  as  buoys, 
rriarkers,  etc.,  may  be  improved  by  its  use.  A 
promising  application  is  as  a  tire  filler  for 
automobiles.  The  most  satisfactory  tire  filler 
available  to  date  is  air.  It  is  now  proposed  to 
use  rubber  sponge  molded  to  fit  the  inside  of 
the  tire  casing,  and  in  this  manner  produce 
a  puncture-proof  tire.  The  car  still  rides  on 
air,  but  the  air  is  confined  in  innumerable 
little  sacs. 

Hard  rubber  sponge  is  also  available.  It  is 
prepared  from  soft  rubber  sponge  by  further 
vulcanization,  and  has  many  applications  as 
heat  insulating  material,  and,  where  lightness 
is  desirable,  to  many  minor  structural  parts. 
It  has  in  fact  considerable  strength,  and  has 
been  proposed  as  a  material  for  the  frame- 
work of  aeroplanes.  It  has  also  been  rec- 
ommended as  a  material  for  constructing  auto- 
mobile bodies. — Mefallurgical  and  Chemical 
Ungincering. 


COMPRESSED    AIR    FOR    RAILROAD 
TRACK   WORK 

Mr.  D.  P.  Falconer,  Engineer  of  Main- 
tenance of  May  New  York  State  Railways, 
Rochester,  N.  Y.,  has  the  following  to  say 
in  a  recent  issue  of  Electric  Railway  Journal : 

It  is  a  generally  admitted  fact  that  human 
horsepower  is  the  most  expensive  kind  of 
power  which  can  be  purchased,  and  it  is  for 
this  reason  that  any  equipment  or  machine 
which  will  transform  electric  or  other  energy 
into  useful  work  in  track  construction  or  main- 
tenance is  economical.  It  is  with  this  idea  in 
mind  that  this  company  has  endeavored  to 
equip  its  track  gangs  with  such  labor-saving 
devices  as  are  obtainable  and  suitable  for  its 
use. 

One  of  these  tools  is  the  pneumatic  tie- 
tamping  outfit  which  we  have  had  in  use  for 
the  past  two  years.  We  have  operated  this 
machine  with  a  gang  of  five  men,  one  operator, 
t^-o  ballast  distributors  and  two  tampers.    The 


ballast  distributors  and  tampers  alternate,  an^. 
in  this  way  avoid  any  excessive  jar  or  possible 
fatigue  due  to  the  continued  use  of  the  tamp- 
ing tools.  The  operator  is  the  only  man  in  the 
gang  who  is  paid  more  than  the  regular  labor- 
ers' rate  and  we  have  used  common  labor 
entirely  for  tamping  track. 

We  find  we  can  tamp  from  seventy  to 
ninety  ties  per  day  which,  assuming  twenty 
days  to  the  month  and  six  months  to  a  year 
as  a  working  season,  gives  us  about  4  1-2  miles 
of  track  tamped.  This,  of  course,  means  new 
track  or  track  which  has  been  entirely  recon- 
structed. 

We  have  not  obtained  this  record,  however, 
with  the  use  of  our  tamping  outfit  because  we 
have  used  this  outfit  also  for  installing  our 
riveted  joints.  A  number  of  other  uses  for 
compressed  air  have  been  noted  in  the  columns 
of  this  paper  and  undoubtedly  this  method 
of  transforming  energy  will  find  a  wide  variety 
of  uses  in  track  construction  and  maintenance. 


THE  AIR  BRUSH  FOR  METAL  PRESS 
LUBRICATION 

The  lubrication  of  the  surfaces  of  sheet 
metal  in  punching  and  drawing  presses  is  more 
or  less  imperative  and  various  arrangements 
are  employed  for  the  purpose,  the  swab  or  the 
dope  kettle  being  the  most  common.  In  a 
certain  shop  where  these  devices  were  so  evi- 
dently wasteful  and  otherwise  most  unsatisfac- 
tory a  hint  was  finally  taken  from  the  paint 
shop  of  the  same  establishment.  An  air  line 
was  run  through  the  shop  to  the  various  stands 
where  the  material  was  placed  for  the  press 
feeders,  and  a  short  section  of  armored  air 
hose  attached  to  each  line. 

Air  brushes  were  procured,  one  large  one 
being  bought  first  as  a  sample.  This  was 
found  to  give  accurate  placing  of  lubricant  on 
any  shape  of  blank  sheet,  and  at  the  same  time 
to  keep  the  wastage  down  to  a  minimum,  as 
the  stream  could  be  localized  to  within  a  close 
margin  of  the  space  actually  affected  by  the 
pressing  operation.  The  first  brush  was  found 
too  heavy  for  service  if  used  constantly  and 
smaller  sets  were  obtained  for  regular  use. 
These  served  the  purpose  admirably,  and  en- 
abled the  use  of  a  better  grade  of  lubricant  for 
the  same  expenditure  as  was  formerly  used  in 
covering  wastage.  The  better  grade  meant 
longer  die  service,  and  consequent  lessened  die 
cost  per  hundred. 
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Fig.   I.    SPRINGING  GAGE. 

THE  "SPRINGING"  OF  BLAST  HOLES 
IN    ROCK 

Bulletin  107,  one  of  the  latest  of  the  valuable 
issues  of  the  Bureau  of  Mines,  is  entitled 
"Prospecting  and  Mining  of  Copper  Ore  at 
Santa  Rita,  New  Mexico,"  by  Donald  F.  Mac- 
Donald  and  Charles  Enzian.  It  comprises  122 
pages  of  text  with  many  full  page  half-tones 
not  numbered,  and  many  cuts  and  tables.  It 
not  only  describes  the  actual  mining  operations 
in  full  detail  but  also  deals  with  the  supervis- 
ing, directing  and  recording  of  operations.  We 


reproduce  here  without  further  preface  one 
detail  of  the  work,  necessarily  more  or  less 
condensed,  which  should  be  of  interest  to 
many  of  our  readers. 

SPRINGING    OR    CHAMBERING    HOLES 

Before  the  drill  holes  are  loaded  and  blasted, 
one  or  more  small  charges  are  exploded  in  ths 
bottom  of  each,  to  make  an  enlarged  chamber 
for  the  final  charge.  This  is  known  as  "spring- 
ing" or  chambering  the  holes.  The  aim  is  to 
make  so  large  a  chamber  at  the  bottom  of 
the  hole  that  the  charge  may  be  concentrated 
into  so  compact  a  mass  that  none  of  it  will 
fail  to  detonate,  and  that  the  explosive  en- 
ergy may  be  concentrated  where  it  will  give 
the  maximum  effect.  The  springing  eliminates 
any  water  that  may  be  in  the  hole,  but  it  gener- 
ally increases  the  liability  of  an  inflow  of  wa- 
ter by  shattering  and  Assuring  the  surround- 
ing rock.  If  granulated  powder  can  be  forced 
into  these  fissured  places  the  effectiveness  of 
the  blast  is  greatly  increased. 

Where  the  rock  to  be  broken  is  relatively 
soft  and  weak,  and  the  drill  holes  not  more 
than,  say,  30  feet  deep  and  not  over  a  third 
of  that  distance  back  from  the  face  of  a 
steam-shovel  cut,  one  "springing"  is  usually 
all  that  is  necessary.  Where  the  rock  is  hard 
and  tough,  or  where  the  holes  are  very  deep, 
as  many  as  four  successive  springing  charges 
may  be  required  before  a  chamber  large 
enough  for  the  final  blasting  charge  is  made. 
After    each    successive    "springing"    the    hole 


FIG.  2.    USE  OF  SPRINGING  GAGE. 
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must  be  cooled  off,  generally  with  water,  be- 
fore another  charge  is  introduced. 

PLUMMET    FOR    SOUNDING. 

Both  before  and  after  springing  the  drill 
holes  are  sourfded  by  a  specially  constructed 
plummet,  a  billet  of  hard  wood  about  30 
inches  long  and  having  a  metal  weight  in  the 
lower  end.  This  sounding  apparatus,  known 
as  a  "springing  gage,"  Fig.  i,  is  attached  to 
a  rope  and  lowered  into  the  hole.  By  tilting 
it  from  side  to  side  while  the  lower  end  rests 
on  the  bottom,  Fig.  2,  the  experienced  charge- 
man  can  estimate  the  size  of  the  hole.  With 
this  gage  he  also  measures  the  depth  of  water 
in  the  hole.  A  small  hand  mirror  is  at  times 
very  useful  for  reflecting  light  into  the  hole, 
thus  enabling  inspection  of  the  upper  10  to 
30  feet. 

The  procedure  in  springing  holes  is  some- 
what as  follows :  The  chargeman  lowers  the 
springing  gage  into  the  hole  and  notes  its  size 
and  depth,  the  depth  of  water,  etc.  He  then 
drops  in  the  springing  charge  and  again  low- 
ers the  gage  to  determine  whether  the  charge 
has  reached  the  bottom.  A  fuse,  passed  di- 
agonally through  a  stick  of  dynamite  about  2 


FIG.   3.    FUSES. 

inches  from  one  end,  extends  along  the  side 
of  the  stick  to  the  other  end,  into  which  the 
end  containing  the  detonator  is  inserted  about 
2V2  inches.  Fig.  3,  A.  This  stick  of  dynamite, 
with  cap  and  fuse  attached,  is  called  a  primer. 
The  fuse  is  then  lighted  and  the  primer  is 
dropped  <»r  lowered  into  fhc  charged  hole, 
followed  by  a  hurried  lowering  of  the  gage  to 
show  whether  the  primer  has  reached  the  bot- 
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torn.  After  this  2  to  4  gallons  of  water  is 
poured  in  as  "stemming,"  the  gage  is  quickly 
withdrawn,  and  the  chargeman  retreats  to  a 
safe  distance.  After  the  detonation  the  gage 
is  again  lowered  and  the  size  of  the  chamber 
estimated.  If  necessary  other  springuig 
charges  are  used,  each  about  twice  as  large 
as  the  preceding  one,  until  the  hole  is  suffic- 
iently widened  or  chambered  out  at  the 
base  to  receive  a  proper  blasting  charge,  Fig. 
4.  For  the  third  springing,  where  the  holes 
are  over  30  feet  deep,  and  often  for  the  sec- 
ond springing  if  much  water  is  present,  elec- 
tric detonation  is  used,  Fig.  3,  B  and  C. 
Where  there  are  several  holes  to  be  fired 
simultaneously  electricity  is  employed  instead 
of  fuse.  The  lead  wires  or  detonating  wires 
are  connected  in  series  and  the  detonators 
tested  with  a  galvanometer.  The  lead  wires 
are  then  connected  with  a  battery  and  the 
charges  are  fired. 

CHARGING   AND   FIRING 

The  blasting  squad  usually  consists  of  a 
charge  man  or  powder  man  and  four  helpers. 

The  charge  man  places  all  explosives  in  the 
drill  holes,  except  in  the  "springing"  of  short 
holes,  when  the  work  may  be  done  by  the 
assistant  charge  man.  The  helpers  carry  the 
explosives  and  accessories  to  the  charge  man 
while  he  is  gaging  the  hole  and  charging  it. 

The  amount  of  the  charge  for  each  hole 
varies  according  to  the  toughness  of  the  rock, 
the  position  of  the  hole  with  relation  to  the 
face  and  to  other  holes,  and  its  depth  and 
extent  of  chambering.  The  drill  holes  to  be 
blasted  are  "bank  holes" — those  drilled  vertic- 
ally on  each  bench  and  situated  back  ap- 
proximately one-third  of  their  depth  from 
the  edge  of  the  bench — and  "toe  holes" — 
those  driven  into  the  face  of  the  bench,  say, 
4  to  6  feet  above  the  shovel  level  at  the  foot 
of  the  bench.  The  toe  holes  are  driven  with  a 
downward  slope  of  20°  to  30°  below  the  hori- 
zontal. 

When  the  holes  are  sufficiently  chambered 
or  sprung  and  are  ready  for  loading,  an  elec- 
tric-detonator primer,  prepared  as  shown  in 
figure  8.  C,  is  carefully  lowered  to  the  bottom 
of  the  hole.  The  first  part  of  the  charge, 
varying  from  100  to  300  pounds,  is  dropped  in 
after  it.  Another  primer  is  then  placed  in  the 
hole  and  the  remainder  of  the  charge.  75  to 
250  pounds,  is  added.  Fig.  5.  During  the  pro- 
cess of  loading,  the  charge  man  frec|uently 
drops  in  his  gage,  to  determine  how  rapidly 


FIG.   5.    THE  FINAL  CHARGE. 

the  hole  is  filling  and  to  guard  against  the 
clogging  of  the  powder.  Often  granulated 
Trojan  powder  is  poured  in  to  fill  the  inter- 
stices between  the  sticks  of  dynamite  and  the 
fissured  places  in  the  rock.  Fig.  5.  Thus  air 
spaces  are  minimized  and  the  efficiency  of  the 
blast  greatly  increased.  When  the  charge  is 
all  placed,  screened  clayey  sand  and  loam  are 
carefully  shoveled  into  the  hole  and  packed 
down   for  stemming. 

All  blasting  is  done  at  such  time  as  will 
least  interfere  with  the  operation  of  steam 
shovels,  trains,  drilling  machines  and  general 
work.  Wherever  practicable  the  blasting  is 
done  at  the  end  or  before  the  beginning  of 
the  shift  or  during  the  noon  period.  A  great 
deal  of  blasting  is  also  done  by  the  night 
squad. 

The  rules  of  the  company  prohibit  more 
than  one  independent  charge  in  any  hole;  that 
is,  the  explosives  must  be  so  placed  that  no 
stemming  separates  any  part  or  parts  of  the 
total  charge  in  any  hole.  Double  or  triple 
charges,  separated  by  stemming,  are  not  al- 
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lowed  to  be  put  into  one  hole,  o\viiit>  to  the 
danger  from  incomplete  detonation.  A  part 
of  the  charge  under  such  conditions  might  not 
explode,  thus  rendering  subsequent  steam- 
shovel  operations  dangerous,  for  unexploded 
dynamite  is  sometimes  set  ofif  when  dug  into 
by  steam  shovels. 


sucli  conversion  charts  could  be  carried  in  a 
little  leather  case,  to  be  slung  over  the 
shoulder,  not  much  bigger  than  an  8x10  cam- 
era and  would  not  weigh  much  over  10  lb. 
and  would  render  the  compulsory  use  of  the 
metric  system  just  as  simple  as  anything." 
Serious    consideration    in    Great    Britain    is 


A  METRIC  CONVERSION  CHART 

We  reproduce  on  this  page  a  metric  con- 
version chart  which  has  appeared  in  two  or 
three  of  the  publications  of  the  Hill  Publish- 
ing Company,  and  we  have  taken  the  trouble 
to  enlarge  it  to  actual  dimensions  measured 
circumferentially.  It  of  course  requires  no 
explanation,  the  inches  and  fractions  being 
on  the  inside  and  the  equivalent  millimeters 
on  the  outside.  It  is  ingenuously  suggested 
that  "similar  charts  could  be  made  for  feet, 
yards,  miles,  units  of  area,  ounces,  pounds, 
pints,    quarts,    gallons,    etc.     A    collection    of 


being  given  to  a  project  to  build  a  ship  canal 
across  the  middle  of  Scotland,  linking  up  the 
Firth  of  Forth  with  the  Firth  of  Clyde.  This 
would  give  a  short  route  from  the  North  Sea 
to  the  Atlantic  Dcean. 


SELECTION     OF    EXPLOSIVES    FOR 
DIFFERENT  QUARRY  CONDITIONS 

The  following  list  of  explosives  and  of  the 
various  quarry  conditions  for  which  each  is 
most  suitable  is  embodied  in  an  article  in  the 
Du  Pont  Magazine  by  S.  R.  Russell  in  which 
he  describes  various  quarry  methods: 
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Limestone    Used    for    Flux    or    I.ime    Manu- 
facture 

Extra      Dynamite     t>r 
Arctic    No.   6. 
30%   to   40%   Red  Cross 


Bench   System : 

Small    Tripod 

Holes     .... 

Snake    Holes    .., 


Well    Drilling: 
Heavy    Ledges 


Thinly  Laminated    . 


Cliff   Quarries 


.Spring  with  40%  R.  C. 
N.  G.  and  load  with 
40%  R.  C.  Ext.  or  Arc- 
tic  No.  6. 

50%  to  f)0%  straight  in 
the  bottom  and  30% 
to  40%  R.  C.  straight 
or  Arctic  Powders  on 
top. 

.40%  to  50%  N.  G.  in 
the  bottom  and  40% 
R.  C.  Extra  on  top, 
or  Arctic  Powders. 

.Spring  with  40%  R.  C. 
Straight,  load  with  Du 
Pont  FFF  Black  Pow- 
der. 


Cliff  Quarries 


Hard   Limestone,  Us- 
ing     the      Tunnel 

Method    Du  Pont  RRP  and  40% 

R.  C,  using  about  80% 
of  RRP  and  20%  Dy- 
namite. 

Harder    Limestone   for    Commercial 
P17RPOSES 

Bench  System    40%  R.  C.  Ext.  or  N.  G., 

according  to  the  de- 
gree  of  hardness. 

Snake  Hole  Method.  Spring  with  60%,  load 
with  40%  R.  C.  N.  G. 
or  40%   Gelatin. 

Well  Drilling  60%     Dynamite     in    the 

bottom,  40%  R.  C.  on 
top     or     Arctic     Pow- 
ders. 
.    Spring   with    40%    R.    C. 
Straight    and    load    R. 

a.  p. 

Tunnel  Method  .  Load  with  Du  Pont  R, 
R.  P.  and  60%  N.  G. 
80%  of  total  loati  R. 
R.  P.  and  20%  Dyna- 
mite. 

Granites   and  Traps 

Bench    Holes    40%  Straight. 

Well  Drilling  00%  Straight  or  Gelatin. 

Snake  Holing  '. 60%     Straight    or     60% 

Gelatin. 

Sand  Quarries 

Where    sand    is    used    for    manufacture    of 
glass,  for  molding  or  other  purposes. 
Bench  System    30%  R.  C.  Extra  or  Arc- 
tic No.  6. 

Well    Drilling    30%   R.   C.  Extra  in   the 

bottom  and  Du  Font 
R.  K.  P.  on  top  or 
Arctic  No.  G  all 
through. 

Slag  Quarries 
Red  Cross  25%  Extra  or  Monobel  Xo.   6. 


Shale  Quarries 

Red  Cross  30%,  Ext.  or  Arctic  No.  6  or  a 
combination  in  well  drilling  of  the  above 
ind   Du   Pont  R.  R.  P. 


■Air  E.xhaust 


Bevel  Sea 


AIR   RELIEF   ON   PUMP   DISCHARGE 

We  were  constantly  annoyed  by  air  in  the 
suction  pipe  leading  to  our  water-supply  pump 
af  the  United  States  dry  dock  here  (Keokuk, 
Iowa).  The  4-in.  pipe,  about  150  ft.  long  with 
an  8-ft.  lift,  is  designed  for  fire  service  as  well 
as  for  the  ordinary  supply  about  the  grounds. 
The  water  passes  so  slowly  through  the  pipe 
under  ordinary  circumstances  that  air  collects 
in  the  pump  and  the  discharge  loses  its  pres- 
sure and  allows  the  pump  to  run  away.  It  oc- 
curred to  me  to  get  rid  of  the  air  in  the  man- 
ner shown. 

A  2-in.  nipple  was  screwed  into  the  cap  on 
the  pump  chamber  and  an  old  muffler  of  cast 
iron  was  connected,  as  shown,  with  a  float,  etc., 
to  act  as  an  air  reservoir  and  relief  so  that 
when  the  air  collects  it  is  automatically  dis- 
charged and  the  pump  keeps  on  working,  dis- 
charging air  from  this  snifter  valve  and  water 
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to  the  service  main.  This  has  given  entire 
satisfaction  and  works  perfectly  without  any 
attention.  We  do  not  think  there  is  any  leak 
in  the  suction  pipe,  but  simply  a  separating  out 
of  air  from  the  water  due  to  the  vacuum.  In 
cold  weather  apparently  there  is  more  air  in 
the  water  than  in  hot. 

A  glass  of  water  drawn  from  the  city  mains 
in  cold  weather  looks  milky,  with  air  bubbles, 
and  it  is  this  dissolved  air  that  our  snifter 
takes  care  of. — M.  Meigs,  in  Power. 


BRITISH    ENGINEERS    IN   THE   WAR 

BY   ONE  AT  THE  FRONT 

The  ramifications  of  the  work  of  the  Royal 
Engineers  are  so  numerous  that  it  is  difficult 
to  say  where  their  work  begins  and  ends,  but 
it  may  safely  be  said  that  it  begins  with  the 
experts  in  the  munition  factories  in  England, 
and  ends  with  the  tunneling  companies  of  the 
Royal  Engineers  in  front  of  our  front  line  in 
Xo  !Man's  Land  and  on  all  the  lines  of  com- 
munication, both  in  France  and  other  theatres 
of  this  war,  making  sidings,  constructing 
roads,  bridging  rivers,  and  making  huts  for  the 
troops.  Nearer  the  front  line  their  work  is 
still  more  in  evidence  when  the  upkeep  of 
roads,  the  construction  of  light  railways  re- 
quire constant  attention.  In  this  war  the  con- 
struction of  dug-outs  underground  for  the  safe 
housing  of  troops,  secure  from  the  effect  of 
shell  fire,  is  of  great  importance.  These  dug- 
outs are  constructed  in  the  front  line  and  right 
back  to  our  supports.  Battalion  and  Brigade 
headquarters  are  now  all  built  underground, 
and  well  protected  from  high  explosive  shells. 
Most  of  this  work  falls  to  the  Royal  Engineers 
assisted  by  the  Infantry  and  Cavalry  as  fatigue 
parties.  They  are  also  responsible  for  the 
wire  entanglements  in  front  of  our  lines, 
though  the  work  is  now  largely  given  over  to 
the  Infantry  who  hold  the  lines,  but  the  Royal 
Engineers  have  to  supply  the  wire,  stakes  and 
tools  for  this  work.  The  laying  out  of  trenches 
and  traverses  also  comes  within  their  sphere. 
The  riveting  of  trenches,  the  supply  of  duck- 
boards  for  the  bottom  of  trenches,  and  the 
making  of  "sump  holes"  for  drainage,  also  the 
supply  of  all  timber,  planks  and  engineering 
stores  of  all  kinds  are  in  their  hands.  They 
have  a  large  army  of  carpenters,  blacksmiths, 
timber  men  and  experts  at  almost  every  trade 
at  the  front. 


TUNNELING 

Several  branches  of  the  Royal  Engineers 
have  been  formed,  among  others  the  tunneling 
and  signalling  companies.  The  tunneling  com- 
panies were  formed  shortly  after  the  war  set- 
tled down  into  a  trench  siege  system.  They 
are  made  up  of  miners  from  all  over  Great 
Britain  and  her  Colonies;  their  work  is  to 
keep  our  front  line  safe  from  attacks  of  ene- 
my sappers,  and  to  carry  underground  warfare 
into  and  under  the  enemy's  first  line.  It  may 
safely  be  said  that  the  British  miner  has  up- 
held the  honour  of  the  Royal  Engineers,  an 
honour  which  is  always  very  jealously  guard- 
ed. Then  there  is  the  signalling  section,  re- 
sponsible for  the  telephone  connection  the  Bat- 
talion Brigade  and  Divisional  and  Army  Head- 
quarters, and  for  the  laj'ing  of  advance  lines 
during  an  advance;  also  for  the  supply  of 
wire  and  instruments  to  the  Royal  Artillery, 
to  connect  their  batteries  with  their  observers 
in  the  front  line. 

In  Gallipoli,  the  Royal  Engineers  were  re- 
sponsible for  the  building  and  maintenance  of 
the  pontoons  and  jetties  for  the  landing  of 
troops  and  stores.  In  the  event  of  a  retreat  or 
an  excavation,  it  is  they  who  are  responsible 
for  the  destruction  of  stores,  ammunition  and 
guns,  and  for  the  blowing  up  of  railway  lines, 
roads  and  bridges;  just  as  when  an  advance  is 
made,  they  are  responsible  for  the  construction 
of  roads,  bridges  and  railways.  In  fact  they 
are  responsible  for  the  whole  of  our  lines  of 
communication  from  England  to  our  front 
line,  both  in  France  and  other  areas  of  w^ar, 
except  for  the  strip  of  blue  sea  so  ably  guard- 
ed and  held  by  our  Navy,  which  has  never 
allowed  this  communication — and  a  very  large 
strip  it  is — to  be  interrupted  or  cut  by  the 
enemy. 

AVIATION 

As  to  the  work  of  the  aircraft  in  the  field 
it  would  fill  a  volume,  but  attention  may  be 
drawn  to  the  immense  stride  made  in  our  air 
service  and  air  defences,  and  the  extraordi- 
nary progress  in  efficiency,  and  the  good  work 
our  airmen  have  done  both  actively  and 
passively  in  repelling  Zeppelin  raids.  All  this 
work  has  been  done,  and  these  great  results 
achieved,  since  August,  1914.  Truly  a  marvel- 
lous transformation  in  a  little  over  two  years  1 
It  is  true  of  our  Flying  Corps  as  of  other 
branches  of  our  army,  that  its  work  is  mainly 
to  assist  the  "man  with  the  bayonet."     By  its 
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continuous  observation  it  is  able  to  inform  our 
Staff  when  and  where  a  large  concentration 
of  the  enemy  is  being  made,  and  when  and 
where  an  attack  is  likely  to  take  place.  It  is 
able  to  so  direct  our  artillery  fire  as  to  destroy 
the  enemy's  emplacements,  knock  out  his  guns 
and  destroy  his  trenches,  and  play  upon  his 
lines  of  communication.  By  dropping  bombs 
on  railway  centres  and  ammunition  depots,  the 
airman  disorganizes  the  enemy's  supplies.  By 
hovering  continually  over  our  advancing  troops 
he  enables  our  artillery  to  raise  or  lower  their 
curtain  of  fire  or  barrage,  and  with  the  aid  of 
science,  mainly  through  his  aerial  photographs, 
he  enables  our  troops  to  know  the  exact  posi- 
tion of  the  enemy's  trenches  and  strong 
points. 


trucking  aisle  is  the  browning  department, 
which  has  two  groups  of  25  wheels  and  brushes 
each.  The  total  number  of  wheels  connected 
to  exhaust  systems  is  678.  Wheels  18x5  in. 
are  mounted  on  the  jacks  in  the  middle  of  the 
room.  Along  the  line  of  columns  on  each  side 
of  the  room  are  two  rows  of  small  bench 
polishers  fitted  with  6x2-in.  wheels  or  smaller. 
The  wheels  in  the  browning  room  are  12x4 
in.  and  12x5  in. 

The  two  styles  of  dust  hoods  for  the  large 
wheels  are  illustrated  in  Fig.  2.  Of  these,  96 
wheels  operate  as  "overshot,"  while  the  re- 
mainder, 192,  run  in  the  opposite  direction. 
Corresponding  wheels  on  opposite  pairs  of 
jacks  standing  back  to  back  are  connected  to 
the  same  branch  pipe.    The  connection  to  each 
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FIG.    I.     ARRANGEMENT   OF   POLISHING  ROOM. 


DUST  COLLECTING  BY  WHOLESALE 

BY  JOHN   L.   ALDEN 

Aside  from  the  production  machinery  of  the 
new  plants  of  the  Remington  Arms  Co.  of 
Delaware,  Eddystone,  Penn.,  much  of  the 
^auxiliary  equipment  is  unusual  and  interesting. 
This  is  particularly  true  of  the  dust-collecting 
systems.  Not  only  are  these  larger  than  the 
ordinary  commercial  installations,  but  their 
very  size  has  necessitated  some  radical  de- 
partures from  what  has  hitherto  been  stand- 
ard practice.  One  of  these  installations  em- 
bodying some  of  the  latest  engineering  de- 
velopments has  been  designed  and  installed  by 
the  Oneida  Steel  Pulley  Co.,  Oneida,  N.  Y. 

The  polishing  room  of  this  plant  is  216x80 
ft.,  lighted  from  above  by  skylights  in  the 
monitor,  about  70  ft.  above  the  floor.  The 
general  arrangement  of  the  628  polishing 
wheels    is   shown   in   Fig.    i.     Across   a   wide 


hood  is  rectangular  and  is  equivalent  in  capac- 
ity to  a  3H-in.  round  pipe.  The  bench  wheels 
and  those  in  the  browning  room  are  connected 
in  pairs  through  rectangular  breechings.  The 
two  wheels  on  the  same  spindle  use  the  same 
branch.  In  the  browning  room  each  opening 
is  equivalent  to  a  3^-in.  pipe,  while  those  of 
the  small  bench  wheels  are  equal  to  3-in.  round 
branches. 

The  design  of  the  hoods  deserves  comment. 
In  Fig.  2,  the  hoods  are  hinged  at  the  back  so 
that  the  entire  wheel  covering  may  be  swung 
completely  out  of  the  way  when  changing 
wheels  or  truing.  In  many  respects  this  is 
a  decided  improvement  over  the  ordinary  hood 
with  the  side  door.  The  "undershot"  wheels 
in  Fig.  2  had  to  be  provided  with  the  other 
style  of  hood,  because  there  was  not  room 
enough  between  the  wheel  and  the  branch  pipe 
to  permit  the  top  of  the  hood  to  swing  back. 
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FIG.  2.    DIFFERENT  TYPES  OF 


Each  of  these  hoods  is  so  designed  that  the 
dust  is  thrown  from  the  wheel  directly  in- 
to the  mouth  of  the  pipe.  This  gives  a  much 
better  removal  of  dust  than  where  the  mate- 
rial is  allowed  to  strike  some  part  of  the 
hood,  losing  the  velocity  acquired  from  the 
wheel.  Each  particle  leaves  the  wheel  at  a 
mile-a-minute  speed.  If  it  can  fly  directly  in- 
to the  current  of  high-velocity  air  in  the  suc- 
tion pipe,  it  will  be  removed  with  a  minimum 
of  external  eflfort.  If  these  bits  of  emery  and 
metal  are  allowed  to  lose  their  initial  speed  by 
striking  the  side  or  back  of  a  poorly  designed 
hood,  it  will  require  a  high  vacuum  and  a 
strong  blast  of  air  to  start  them  up  the  pipe 
from  a  state  of  rest.  This  is  a  recognized 
principle  of  hood  design. 

B.^LL- BEARING    FANS 

The  large  wheels  are  served  by  three  large 
systems,  each  of  which  handles  the  dust  from 
96  wheels.  The  bench  jacks  are  connected 
to  four  smaller  systems  along  the  side.  In 
every  case  Oneida  double  exhausters,  equip- 
ped with  SKF  ball  bearings,  are  used.  The 
construction  of  the  blast  wheel  differs  mate- 
rially from  standard  practice.  This  is  seen 
plainly  in  Fig.  3,  which  shows  a  small  wheel 
with  one  side  plate  removed  to  expose  the 
blading.  When  built  in  this  manner  the  wheel 
is  not  only  efficient,  but  extremely  rigid.  The 
use  of  high-grade  ball  bearings  eliminates 
most  of  the  ordinary  fan  troubles.  The  bear- 
ings are  mounted  in  dust-tight  housings,  and 
when  once  packed  with  lubricant,  need  little 
attention. 

WASHING  THE  AIR 

The  dusty  air  from  each  system  is  dis- 
charged into  a  pair  of  Gale  centrifugal  air 
washers,  which  thoroughly  remove  the  dust, 
wash  the  air  and  return  it  to  the  room  in  a 
purified  condition,  entirely  fit  to  breathe.   Each 


EXHAUST   BREACHINGS. 

double  fan  and  pair  of  washers  is  erected  as 
a  self-contained  unit,  with  water  tank,  strain- 
er and  pump.  The  small  size  of  this  unit  as 
compared  with  the  usual  bulky  dust  collector 
is  remarkable.  But  very  little  more  floor 
space  is  taken  up  by  the  fan  and  washers  than 
by  the  fan  alone.  The  wash  water  is  recircu- 
lated by  a  i^-in.  Goulds  centrifugal  pump 
belted  to  each  fan.  Each  pump  handles  from 
30  to  35  gal.  per  min.  This  is  at  the  rate  of 
about  1%  gal.  per  1,000  cu.  ft.  of  air,  or  about 
half  that  usually  required  by  air  washers.  This 
is  remarkably  good  economy  when  it  is  con- 
sidered that  the  air  washers  at  this  plant  are 
handling  extremely  dirty  air.  Several  pailfuls 
of  mud  and  lint  are  removed  from  the  strain- 
ers every  day. 

Fig.  4  shows  a  plain  view  of  one  washer. 
The  dirty  fan  blast  enters  at  A,  and  in  pass- 
ing through  the  curved  passage  B  the  dust 
and  lint  are  thrown  against  the  curved  outer 
surface  of  the  washer,  which  is  kept  thor- 
oughly wet  by  the  three  batteries  of  nozzles 
C.  This  efifectively  disposes  of  the  heavier 
material,  which  is  washed  along  the  bottom 
to  the  drain  connection  to  the  strainer.  In  its 
passage  through  the  outer  washing  chamber 


FIG.   3.    BLAST   WHEEL. 
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the  finer  dust  becomes  sufficiently  moist  and 
heavy  to  be  thrown  out  of  the  air  against 
the  comparatively  dry  eliminating  surface  E. 
The  sticky  collection  of  mud  on  this  surface 
is  washed  down  by  intermittent  flooding  from 
the  nozzles  F.  The  function  of  all  sprays  in 
this  type  of  washer  is  to  moisten  the  dust 
enough  for  it  to  be  acted  upon  by  centrifugal 
force  and  to  keep  the  accumulated  material 
washed  from  the  curved  surfaces.  Very  little 
dependence  is  place  upon  the  direct  wetting 
of  dust  by  the  sprays.  As  the  name  implies 
these  washers  depend  upon  centrifugal  action 
for  their  best  result.  This  is  the  reason  why 
extremely  dirty  air  is  thoroughly  cleansed 
with  about  half  the  volume  of  water  ordinar- 
ily used  for  washing  street  air.  After  the 
washing  operation  the  purified  air  is  returned 
to  the  room  through  the  outlet  D,  Fig.  4. 

Owing  to  the  close  spacing  of  the  double 
rows  of  jacks  in  the  middle  of  the  room,  it 
was  impossible  to  run  the  main-line  exhaust 
pipes  along  the  floor.  A  transverse  power 
bridge  of  structural  iron,  from  which  the  main 
motors  were  suspended,  had  already  been 
erected.  A  timber  deck  on  this  steel  frame- 
work provided  a  substantial  footing  for  the 
three  large  double  fans,  washers  and  fan 
motors.  This  brought  the  center  of  the  main- 
line pipes  about  18  ft.  above  the  floor,  re- 
quiring vertical  branch  pipes  15  ft.  long.  Since 
it  was  not  desirable  to  obstruct  the  floor 
space  with  pipe  supports,  the  mains  were 
slung  from  the  roof  trusses  by  cables  and 
were  guyed  to  the  side  columns.  Along  the 
sides  of  the  room  were  structural  bridges  of 
the  same  height  as  the  central  one,  carrying 
the  shafting  and  pulley  for  the  small  bench 
polishers.  At  the  proper  points  four  smaller 
platforms  were  built  on  this  bridge  to  accom- 
modate the  fans  and  washers.  The  "motors 
for  these  fans  were  hung  from  the  girders  be- 
tween columns,  driving  down  to  the  fans  at  a 
15-deg.  angle.  The  main-line  pipes  for  the 
small  jacks  were  run  along  the  top  of  the 
shafting  support. 

The  preparation  of  the  details  shows  con- 
siderable care.  One  of  these  points  in  par- 
ticular, is  the  design  of  the  small  breechings 
by  which  each  pair  of  wheels  is  connected 
to  the  branch  pipes.  Fig.  5  shows  the  con- 
struction of  this  piece.  By  making  it  of 
rectangular  cross-section  it  is  possible  so  to 
shape  it  that  the  two  currents  of  air  are  flow- 


FIG.   4.     PLAN   OF  AIR   WASHERS. 

ing  parallel  at  the  junction  point.  This  elimi- 
nates all  losses  due  to  eddies  and  interference 
of  air  currents,  especially  when  one  current  is 
stronger  than  the  other. 

All  elbows  and  angles  have  a  throat  radius 
of  two  diameters  of  pipe  and  are  made  of 
metal  two  gages  heavier  than  the  correspond- 
ing suction  pipe.  A  shorter  radius  than  this 
causes  too  great  a  friction  loss,  whereas  noth- 
ing is  gained  by  using  a  longer  radius,  as  ex- 
periments show  that  the  reduction  in  friction 
is  almost  negligible  beyond  this  point. 

Vacuum,  or  "shoe,"  tees,  Fig.  6,  are  used 
throughout  as  these  have  been  found  to  give 
the  most  uniform  result.  They  also  have  the 
advantage  of  providing  a  secure  fastening,  as 
they  can  be  riveted  to  the  main-line  pipe  on 
all  sides.  The  ordinary  45-deg.  round  tee 
shows  erratic  pressure  losses  and  cannot  be 
riveted  at  the  "heel,"  which  makes  an  inse- 
cure connection.  Each  branch  pipe  is  connected 
to  the  main-line  tee  with  a  detachable  lug  and 
bolt.  This  arrangement  permits  the  branch 
pipe  to  be  taken  down  without  bfeaking  a 
soldered  joint,  and  at  the  same  time  a  firm 
and  solid  connection  is  assured. 

HAND  HOLES   FOR  CLEANING 

To  facilitate  cleaning,  the  main-line  exhaust 
pipe  is  provided  with  hand  holes  at  lo-ft.  in- 
tervals. Each  hand  hole  has  a  tight-fitting 
sUding  cover,  so  that  there  is  almost  no  leak- 
age. The  connection  between  the  fan  and  the 
main-line  is  through  a  bolted  joint  fastened 
with  angle-iron  lugs  and  bolts.  The  removal 
of  these  bolts  gives  easy  access  to  the  interior 
of  the  fan  through  the  inlet  and  also  to  one 
end  of  the  main.  The  far  end  of  the  main  is 
closed  with  a  removable  cap. 
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FIG.    5.     BREACHING   FOR   BENCH    POLISHERS. 

The  galvanized  steel  used  in  the  construction 
of  the  piping  is  of  the  following  gages :  For 
all  pipes  12  in.  and  under,  No.  24;  13  to  20-in., 
No.  22;  2i-in.  and  larger,  No.  20.  All  pipe 
is  riveted  and  soldered,  with  the  laps  made 
in  the  direction  of  the  air  flow.  Unusually 
heavy  pipe  supports  of  angle  and  band  iron 
are  used  for  holding  the  piping  in  place. 

Particular  attention  was  paid  to  the  engi- 
neering features  of  the  job.  The  pipe  lines 
were  designed  for  a  uniform  velocity  through- 
out. A  uniform  vacuum  of  2  in.  of  water  is 
produced  at  each  hood,  the  back  pressure  im- 
posed by  the  dust  separating  and  washing  ap- 
paratus being  reduced  to  a  minimum.  Com- 
petition was  not  allowed  to  influence  the 
choice  of  the  fan  size  or  any  of  the  impor- 
tant details.  In  a  word,  the  entire  installa- 
tion was  designed  to  produce  the  most  eco- 
nomical operating  conditions. 

SAVING    OF    HEAT 

In  this  installation  it  was  absolutely  essential 
to  provide  some  means  of  purifying  the  air 
and  returning  it  to  the  room.  The  exhaust 
requirements  were  180,000  cu.  ft.  of  air  per 
minute,  and  under  the  old  method  this 
would  have  been  discharged  into  an  outdoor 
separator.  To  heat  this  air  costs  about  $3400 
a  year.  Had  this  heat  been  wasted,  it  would 
have  been  necessary  to  provide  44,000  lin.  ft. 
of  I -in.  heater  pipe  in  addition  to  that  now  in- 
stalled. Aside  from  the  e.xtra  heating  cost 
and  the  additional  pipe  involved,  a  very  impor- 
tant item  was  the  physical  comfort  of  the 
men.     Had  this  great  volume  of  air  been  re- 
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moved  from  the  room,  it  would  have  been 
almost  impossible  to  provide  comfortable 
working  conditions  in  winter  without  objec- 
tionable drafts  and  considerable  discomfort  on 
cold  days,  a  condition  that  would  hardly  have 
been  permissible. 

The  argument  may  be  advanced  that  the  re- 
circulation of  this  air  in  summer  will  create 
a  close,  humid  condition.  The  plans  are,  how- 
ever, to  use  Delaware  River  water  as  wash 
water  during  the  summer,  which  will  cool  and 
dehumidify  the  air.  It  is  possible  to  cool  the 
air  several  degrees  on  a  hot,  moist  day  and  to 
lower  the  relative  humidity  to  a  comfortable 
point  when  using  cool  water. 

POWER   CONSUMPTION 

The  power  consumption  of  these  systems  is 
very  low;  25-hp.  motors  drive  the  large  double 
fans  together  with  the  recirculating  pumps. 
These  fans  are  equivalent  in  economical  capac- 
ity to  the  ordinary  No.  70  slow-speed  double 
fan.  The  remaining  exhausters,  equivalent  to 
No.  60  fans,  are  driven  from  15-hp.  motors. 
The  vacuum  produced  is  3^  in.  of  water  at  the 
inlet  of  the  large  fans  and  3  in  on  the  smaller 
ones. 

The  refinement  necessary  to  produce  the 
required  results  with  a  minimum  expenditure 
of  power  and  to  save  the  heat  that  would 
otherwise  be  wasted  is  fully  justified,  as  it  is 
paying  well  over  100  per  cent,  on  the  invest- 
ment. The  specifications  were  unusually  rigid 
and  were  more  severe  than  those  of  the  state 
labor  departments.  A  complete  guarantee  of 
horsepower,   vacuum   and   back   pressure   was 
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specified  in  the  contract,  and  the  whole  was 
secured  by  a  heavy  forfeit.  B.  T.  Converse, 
plant  engineer  of  the  Remington  Arms  Co., 
was  responsible  for  the  installation,  and  the 
fan  department  of  the  Oneida  Steel  Pulley  Co. 
did  the  engineering  and  contracting. — Ameri- 
can Machinist. 


kept  in  constant  rotation  to  discharge  the  con- 
tents of  the  hoppers.  A  vertical  air  pump 
communicates  with  the  conveyer  pipe  through 
the  hoppers;  and  the  discharged  air  is  passed 
through  a  system  of  bag  filters  before  being 
expelled  into  the  atmosphere  by  a  fan.  A 
worm  conveyor,  underneath  the  valves  C,  de- 


PNEUMATIC  CONVEYOR  FOR  SLACK 

The  principle  of  the  pneumatic  conveyor, 
introduced  (for  grain)  some  30  years  ago  by 
Duckham,  has  since  been  applied  to  other 
granular  materials,  including  slack,  owing  to 
its  convenience,  the  absence  of  dust,  small 
space  and  little  attention  required.  An  in- 
stallation of  this  type  has  recently  been  set  up, 
at  the  works  of  the  Deutsche  Solvay  Com- 
pany, Bernburg,  for  discharging  fine-grain 
brown  coal  from  railway  cars,  which  is  ac- 
complished at  the  rate  of  15  tons  per  hour, 
without  dissemination  of  dust,  and  without 
leaving  any  reminder  to  be  removed  by  hand. 

As  shown  in  the  illustration,  an  iron  mast, 
set  up  by  the  railway  track,  supports  a  mov- 
able conveyor  pipe  by  means  of  a  jib.  This 
pipe  can  be  slewed,  and  can  also  be  moved  up 
and  down  by  means  of  a  winch  at  the  foot  of 
the  mast.  The  suction  nozzle  terminating  the 
pipe  is  guided  to  and  fro  by  hand.  From  the 
mast,  the  conveyor  pipe  passes  to  a  hopper, 
which  is  of  large  dimensions  on  account  of  the 
low  specific  gravity  of  the  brown  coal;  and 
this  hopper  communicates  with  a  second  one 
(to  the  right),  in  which  the  dust  arising  from 
the  coal  is  deposited.  The  mouths  of  both  are 
closed   by  pocket-wheel   valves   C,   which   are 


livers  the  coal  to  the  fires.  The  same  type  of 
device  might  also  be  applied  to  the  removal 
of  ash  and  flue  dust  from  producers,  furnaces, 
etc. — Siahl  and  Eisen. 


THE  BIGGEST  STACK 

The  largest  stack  in  the  world  is  located  at 
Great  Falls,  the  industrial  and  railroad  dis- 
tributing center  of  Montana.  This  stack  is  a 
part  of  the  smelting  plant  of  the  Ananconda 
Copper  Mining  Company  and  is  used  to  carry 
off  the  smoke  and  gases  arising  from  the  ore 
smelting  plant  below  the  hill  on  which  this 
huge  stack  is  built.  The  smoke  passes  through 
several  flues  into  an  immense  dust  chamber 
which  has  millions  of  wires  hanging  to  collect 
the  valuable  mineral-charged  dust,  this  cham- 
ber being  the  size  of  an  average  business  block, 
after  which  it  enters  the  flues  leading  up  to 
the  stack.  The  height  of  this  wonderful  piece 
of  masonry  is  506  feet,  outside  diameter  at 
base  78  feet ;  inside  diameter  at  base  55  feet. 
From  these  measurements  our  readers  will  see 
that  the  Washington  monument  which  is  50 
feet  square  at  the  base  and  20  feet  square  at 
the  top  could  be  set  inside  of  this  chimney 
without  touching  any  wall  and  there  would 
still  be  room  enough  at  any  point  between  the 
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wall  to  drive  a  span  of  horses.  A  brick  plant 
was  established  on  the  ground  for  the  purpose 
of  furnishing  brick,  16,000  tons  of  which  were 
used  in  the  construction  of  this  immense  chim- 
ney. The  weight  of  the  stack  is  34,000,000 
pounds  and  it  was  built  to  withstand  a  wind  of 
120  miles  per  hour  velocity.  This  big  chimney, 
if  used  as  a  manufacturing  plant  would  be 
equivalent  to  a  42  story  building,  quite  a  sky- 
scraper in  these  days  of  high  buildings.  From 
the  top  of  this  great  structure  one  may  obtain 
a  wonderful  view  to  the  south  of  the  Little 
Belt  and  to  the  east  the  peaks  of  the  Rocky 
mountains. 


PRESSURE  AND  VACUUM  WOOD 
PRESERVING   PLANT 

BY    EDG.^R    W.    BRIGHT 

The  Boston  Electrical  Railway  Company 
has  recently  completed  a  timber  treating  plant 
at  its  South  Boston  yard  which  is  the  first 
pressure  installation  to  he  built  by  any  street 
railway  in  the  United  States,  and  it  embodies 
a  number  of  interesting  futures.  The  plant  is 
under  the  direction  of  the  writer  and  the  de- 
signing engineer  is  Grant  B.  Shipley,  of  Pitts- 
burgh, whose  patents  are  embodied.  The  plant 
is  adapted  to  treatment  by  either  the  full-cell 
or  the  Rueping  process.  It  represents  an  in- 
vestment of  about  $30,000,  and  has  a  capacity 
when  operating  two  charges  per  day  in  nine 
hours  of  about  210,000  ties  of  7,000,000  ft.  B. 
iVI.  per  year  using  air-seasoned  timber  and 
treating  by  the  Rueping  process. 

The  treating  plant  is  located  near  the  south 
end  of  the  property  and  is  mounted  on  a  solid 
concrete  foundation.  The  installation  consists 
of  two  storage  tanks,  a  treating  cylinder 
capable  of  handling  lumber  up  to  50  ft.  in 
length,  a  pressure  tank  mounted  on  scales, 
vacuum  pump  and  compressor  equipment  and 
other  apparatus,  together  with  an  unusually 
flexible  piping  system.  All  of  the  principal 
equipment  except  the  storage  tanks  is  installed 
in  a  cylinder  house  shown  in  plan  in  Fig.  i, 
and  in  cross-section  and  elevation  in  Figs.  2 
and  3.  The  housing  is  of  corrugated  iron  on 
steel  framework. 

The  plant  is  one  of  the  few  installations  in 
the  country  in  which  a  standard  gage  track  is 
operated  into  the  treating  cylinder.  It  is  far 
more  flexible  than  the  ordinary  installation, 
besides  being  remarkably  compact.  Steam  is 
supplied  by  a  pipe  line  connecting  directly  with 


the  company's  South  Boston  generating  sta- 
tion, and  creosote  is  delivered  to  the  storage 
tanks  by  automobile  trucks,  provision  being 
made  in  the  piping  to  empty  the  truck  tanks 
by  either  20-lb.  air  pressure  or  by  vacuum. 
This  enables  the  trucks  to  be  completely 
emptied. 

The  storage  tanks  are  each  22  ft.  6  in.  long 
by  9  ft.  9  in.  in  diameter,  their  capacity  being 
about  13,000  gal.  each.  They  are  mounted  on 
concrete  saddles  and  are  installed  with  hori- 
zontal axes  at  right  angles  to  the  longer  axis 
of  the  cylinder  house.  The  piping  connections 
enable  either  tank  to  be  utilized  in  serving  the 
pressure  tank,  and  live  steam  coils  are  installed 
in.  each  to  protect  the  creosote  from  freezing 
in  the  winter  season.  Provision  is  made  for 
the  drainage  of  these  coils  through  a  valve  be- 
neath each  tank  which  is  left  slightly  open 
when  in  service.  Each  tank  is  equipped  with  a 
safety  valve  and  a  stop  valve  controlling  the 
delivery  of  oil  to  the  interior  of  the  establish- 
ment. Piping  connections  are  also  provided 
for  the  introduction  of  compressed  air  into  the 
storage  tanks  to  insure  rapid  delivery  of  oil  to 
the  plant,  and  throughout  the  plant  the  creo- 
sote is  handled  by  air  pressure.  The  shells  of 
the  storage  tank  are  of  ■>^-in.  flanged  steel,  the 
heads  being  of  ^-in.  steel.  An  ii-in.  by  15-in. 
manhole  is  provided  at  each  head  end. 

Two  compressors  are  in  use,  both  being 
steam-driven.  Nearest  the  storage  tanks  is 
an  Ingersoll-Rand  "Imperial"  type  XI  horizon- 
tal high-duty  duplex  compressor  and  air  pump, 
with  7-in.  by  7-in.  by  lo-in  cylinders,  mechan- 
ical inlet  valves  and  flywheel.  This  is  supple- 
mented in  high-pressure  work  by  a  Westing- 
house  air  compressor  capable  of  handling  29 
cu.  ft.  of  air  per  minute  at  80  lb.  pressure  and 
delivering  it  at  200  lb.  pressure  when  operated 
on  a  steam  line  pressure  of  135  lb.  per  square 
inch.  The  piping  enables  the  two  compressors 
to  be  connected  in  series  through  valve  ma- 
nipulation. 

The  working  pressure  tank,  9  ft.  9  in.  in  di- 
ameter and  22  ft.  6  in.  high,  is  tnounted  in  the 
cylinder  house  on  a  Howe  tank  scale  of  the 
registering  beam  type,  with  lo-ft.  by  lo-ft. 
supports  and  graduations  reading  in  lo-lb. 
steps.  The  scales  are  designed  to  carry  a  tank 
of  38,000  lb.  steady  load,  and  120,000  lb.  vari- 
able load  of  creosote,  a  total  capacity  of  nearly 
160,000  lb.  The  working  pressure  tank  is 
equipped  with  steam  coils  for  maintaining  the 
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proper  oil  temperature.  Its  shell  is  of  flanged 
steel  plate  i-in.  thick,  the  tank  being  designed 
to  withstand  a  working  pressure  of  175  lb. 
per  square  inch,  and  a  hydrostatic  test  of  265 
lb.  Ball-and-socket  joints  are  installed  in  the 
air  and  oil  mains  leading  into  the  tank,  to 
care  for  the  movement  of  the  latter  upon 
the  scales  as  the  creosote  volume  is  changed. 

The  creosoting  cylinder  or  retort  is  7  ft.  6 
in.  inside  diameter  and  51  ft.  2  3-8  in.  long.  It 
has  a  shell  of  ^-in.  flanged  steel  made  in  sev- 
en courses  or  rings  of  one  plate  each.  It  is 
mounted  on  iron  saddles  resting  on  reinforced 
concrete  foundations.  The  door,  details  of 
which  are  shown  in  Fig.  4,  is  located  at  the 
forward  end.  This  has  a  steel  frame  of  angle 
section  bored  accurately  to  fit  the  shell.  The 
outer  face  of  the  frame  is  turned  and  grooved 
for  a  gasket.  Fitting  the  frame  and  hinged 
to  it  is  a  heavy  cast-steel  door  frame,  to  which 
is  double-riveted  a  dished  head  of  flanged 
steel,  designed  for  a  working  pressure  of  175 
lb.  and  a  test  pressure  of  265  lb.  per  square 
inch.  The  door  is  carried  on  two  hinges  sup- 
ported by  ball-thrust  collar  bearings.  It  is 
fastened  by  forty  2]4-'m.  T-head  hinged  bolts, 
each  equipped  with  a  steel  washer  and  hex- 
agonal nut.  The  door  gaskets  are  of  No.  600 
"Ankorite"  H.  P.  asbestos.  The  cylinder 
track  consists  of  4-in.  x  4-in.  x  ^-'m.  angles 
supported  by  six  pressed-steel  brackets  per 
course.  Fig.  5  shows  a  charge  ready  for  in- 
sertion into  the  retort,  the  timber  being 
mounted  on  special  bolster  trucks  equipped 
with  locking  hoops.  These  hold  about  10,000 
ft.  B.  M.  per  charge,  and  tie  cars  hold  about 
420  ties  per  charge.  The  trucks  are  pushed 
into  the  retort  by  a  service  car  equipped  with 
an  extra  heavy  bumper  and  loaded  with 
discarded  tie  plates  to  provide  the  necessary 
traction.  Charges  are  withdrawn  from  the 
retort  by  the  same  car  through  a  wire  cable 
attachment. 

The  full-cell  process  consists  of  impreg- 
nating the  fibers  and  cells  of  the  timber  with 
from  5  lb.  to  20  lb.  of  oil  per  cubic  foot.  In 
this  operation  the  wood  is  either  air-seasoned 
or  steamed  in  the  cylinder,  sometimes  both. 
This  is  done  to  reduce  moisture  and  expel 
sap;  then  a  vacuum  is  produced  and  maintain- 
ed until  the  preservative  is  introduced  and 
the  wood  is  completely  submerged.  The  pres- 
sure is  then  increased  from  100  lb.  to  150  lb. 
per  square  inch  and  maintained  until  the  de- 


FIG.  S. 
sired  penetration  has  taken  place,  when  the 
remaining  oil  is  drained  from  the  cylinder. 
Sometimes  a  vacuum  is  produced  and  main- 
tained at  the  finish  to  drain  the  surplus  oil 
from  the  outside  surface  of  the  wood  to  pre- 
vent loss  of  oil  after  the  material  is  removed 
from  the   retort. 

The  Rueping  or  "partial  cell"  process  con- 
sists of  forcing  compressed  air  into  the  pores 
of  the  wood;  without  releasing  this  air  pres- 
sure, the  oil  is  permitted  to  flow  into  the  cyl- 
inder and  air  is  displaced  and  forced  into  the 
top  of  the  working  pressure  tank.  After  the 
wood  is  completely  covered  with  preservative 
the  latter  is  then  forced  into  the  wood  to  the 
required  amount.  The  air  pressure  is  then 
released  and  the  preservative  is  drained  from 
the  cylinder.  A  vacuum  is  then  produced 
which  causes  the  air  within  the  cells  to  ex- 
pand and  force  fluid  out  of  the  wood,  leaving 
from  4  lb.  to  6  lb.  per  cubic  foot.  About 
20  lb.  maximum  of  air  sufBces  to  force  oil 
from  the  storage  tanks  into  the  pressure  tank. 
At  the  beginning  of  a  run  about  118,000  lb. 
of  oil  is  in  the  working  pressure  tank.  The 
oil  temperature  is  usually  about  170  deg. 
Fahr.  before  entering  the  retort.  Steam  coils 
are  provided  in  the  retort  as  well  as  in  the 
other  tanks  above  noted,  and  beneath  the  re- 
tort a  sump  about  9  ft.  deep  has  been  built 
to  receive  drained  oil  from  the  interior  of  the 
tank.  This  oil  can  be  reclaimed  by  utilizing 
one  of  the  compressors  as  a  vacuum  pump; 
in  fact  either  pump  may  be  operated  on  pres- 
sure or  vacuum  work,  and  the  piping  ena- 
bles pressure  or  vacuum  to  be  applied  to  eith- 
er the  retort  or  the  working  pressure  tank  as 
desired.  An  extra  discharge  pipe  with  check 
valve  is  also  provided  in  the  retort  to  enable 
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sap,  water,  etc.,  to  be  drained  into  a  blind 
drain  in  case  the  full-cell  process  is  in  use. 
This  enables  the  steam  supply  to  be  kept  on 
the  coils  within  the  retort  throughout  any  de- 
sired period.  Before  the  introduction  of  oil 
in  the  Rucping  process,  air  at  60  lb.  pressure 
is  admitted  to  the  retort  for  about  forty  min- 
utes, in  order  to  open  the  cells  for  subsequent 
treatment.  The  amount  of  oil  absorbed  is  ob- 
tained by  scale  readings  instead  of  by  the  cus- 
tomary and  less  accurate  system  of  weighted 
floats.  The  auxiliary  equipment  includes  a 
full  set  of  Foxboro  indicating  and  recording 
pressure  and  vacuum  gages,  thermometers, 
etc.,  and  Crosby  pressure  gages.  A  complete 
system  of  records  of  all  work  handled  is  main- 
tained.— Condensed  from  Electric  Railway 
Journal. 


the  cur\ature  was  approximately  the  same 
as  that  of  tiic  rails  to  be  bent  and  the  "Little 
Tugger"  was  placed  a  little  more  than  a  rail's 
length  away.  A  rail  was  started  through  the 
bender  and  the  hoist  pulled  it  the  rest  of  the 
way.  The  power  required  was  of  course  con- 
siderable and  when  a  curvature  of  short  ra- 
dius was  required  a  block  and  tackle  was 
sometimes  employed,  the  hoist  still  doing  the 
pulling  but  with  a  multiplied  efifect. 

When  cranking  the  bending  machine  by 
hand,  eight  men  were  able  to  bend  but  eight 
rails  a  day.  With  the  assistance  of  the  "Lit- 
tle Tugger,"  two  men  bent  six  rails  per  hour, 
the  other  six  being  kept  busy  carrying  rails 
to  and  from  the  machine. 

The  hoist  is  bolted  to  a  timber  skid,  as 
shown   in   the   illustration.     This   arrangement 
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BENDING  RAILS  WITH  A  PNEUMAT- 
IC   HOIST 

BY    H.     S.     HICKS 

The  necessity  for  rail  bending  is  not  in- 
frequent in  mine-track  work,  and  the  usual 
method  of  cranking  the  rails  through  a  rail- 
bending  machine  is  a  slow,  back-breaking  and 
sometimes  a  heart-breaking  job. 

The  method  of  overcoming  this  condition 
at  the  surface  l^lant  of  one  of  the  Juneau 
(Alaska)  mines,  is  interesting.  Fifty-pound 
steel  rails  were  being  bent  by  hand  with 
a  three-wheel  bender  when  the  idea  of  using 
an  air-operated  "Little  Tugger"  hoist  to  pull 
them  through  was  conceived.  The  rail  bend- 
er was  fastened  on  the  track  at  a  point  where 


is  easily  anchored  in  any  of  the  many  places 
where  the  hoist  is  used,  and  at  the  same  time 
two  men  can  easily  carry  it  about,  an  ample 
air  supply  being  always  available. 


SYSTEMATIC  SUPERVISION  OF  MA- 
CHINE DRILLS 

An  interesting  innovation  in  the  manage- 
ment of  machine  drills  under  ground  has  been 
made  at  the  Franklin  mine,  in  the  Lake  Supe- 
rior district.  As  many  as  eight  machine  drills 
are  run  in  a  row  all  supervised  by  one  expert 
mechanic.  This  scheme  could  well  be  copied 
by  other  mines  that  have  stopes  sufificiently 
large  to  justify  that  number  of  drills.  The 
advantages  are  obvious;  the  bunching  of  ma- 
chine drills  pleases  the  miners,  who  like  com- 
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pany  in  their  work,  and  it  saves  on  supplies, 
and  also  in  the  matter  of  time  in  the  correction 
of  any  minor  difficulties  that  may  arise.  Al- 
though the  machine  runner  in  the  Lake  Su- 
perior District  is  of  a  superior  type,  neverthe- 
less he  cannot  be  expected  to  be  as  good  a 
mechanic  as  he  is  a  drill  runner,  and  therefore 
the  services  of  a  mechanic  at  hand  are  of  great 
advantage.  Not  the  least  benefit  of  such  an 
arrangement  is  that  it  reduces  to  a  minimum 
the  likelihood  of  a  drill  runner  losing  his 
temper  and  hitting  his  drill  with  a  sledge- 
hammer, whereupon  it  immediately  becomes  a 
candidate  for  the  drill  hospital. — Eng.  and 
Mill.  Journal. 


CORRECT    PRESSURES    TO    USE    IN 
FAN  TESTING 

BY  JOHN   L.   ALDEN 

The  literature  of  fan  testing  is  incomplete  in 
regard  to  the  measurement  and  use  of  the  var- 
ious pressures  developed  by  the  fan.  It  is  the 
purpose  of  this  article  to  show,  not  how  to 
measure  the  pressures,  but  what  pressures  to 
measure. 

The  mechanical  efficiency  of  a  fan  or  blower 
i?  the  air  horsepower  divided  by  input  horse- 
power. The  input  to  the  fan  may  be  measured 
in  any  of  the  standard  ways.  The  output,  or 
air  horsepower,  of  the  fan  depends  on  the  vol- 
ume of  air  handled  and  the  difference  in  pres- 
sure produced  by  the  fan.  The  volume  is  us- 
ually determined  by  the  use  of  the  pitot  tube, 
anemometer,  Thomas  meter,  orifice  or  venturi 
meter.  The  pressure  measurements  are  usual- 
ly made  by  the  use  of  a  pitot  tube,  piezometer 
ring  or  static-pressure  holes  in  the  circumfer- 
ence of  the  pipe.  All  these  have  been  fully 
covered  in  textbooks  and  published  articles 
and  will  not  be  discussed  here. 

The  total  pressure  existing  at  any  point  in 
a  pipe  is  the  algebraic  sum  of  the  static  and 
velocity  pressures  at  that  point  measured  di- 
rectly by  the  impact  or  dynamic  orifice  of  the 
pitot  tube.  The  dynamic  pressure  in  the  dis- 
charge pipe  is  alwaj'S  greater  than  atmospheric 
pressure  and  is  therefore  positive.  In  this  pipe 
the  velocity  and  static  pressures  are  both  posi- 
tive. In  the  suction  pipe  the  static  pressure  is 
always  negative  and  greater,  numerically,  than 
the  positive  velocity  pressure  at  the  same  point. 
For  this  reason  the  suction  dynamic  pressure 
is  always  less  than  atmospheric  pressure  and 
hence  negative.     The  total  pressure  difference 
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produced  by  the  fan  is  the  algebraic  difference 
between  the  dynamic  pressures  as  measured  on 
the  two  sides  of  the  fan  as  shown  in  the  dia- 
gram, Fig.  I,  where 

T.P.  =z  Total  pressure  developed  by  fan ; 
S.P.i  =  Static    pressure    at    fan    inlet — nega- 
tive; 
S.P..i  =  Static  pressure  at   fan  outlet — posi- 
tive; 
S.P.3  —  Static    pressure    at    end    of    suction 

pipe — negative; 
S.P.i  =  Static  pressure  at  entrance  to  collec- 
tor— positive ; 
V.P.i  =  Velocity  pressure  at  fan  inlet — posi- 
tive; 
F.P.2  =  Velocity    pressure    at    fan    outlet — 
positive; 
F.i  =  Friction  loss,  suction  pipe — negative 

static  pressure; 
F.2  =  Friction    loss,    discharge   pipe — posi- 
tive static  pressure; 
H.  =  Entry   loss,   suction-pipe   inlet — nega- 
tive static  pressure. 
This  represents  an  exhaust  fan  drawing  air 
through  a  suction  pipe  and  discharging  it  into 
some     sort     of     dust     collector     or     receiver, 
through  a  discharge  pipe  of  different  diameter 
from   the  suction   pipe.     The   discharge  pres- 
sures   are    represented    graphically    as    falling 
above    the    atmospheric    line    and   the    suction 
pressures  below.    The  only  pressures  essential 
to  the  computation  of  the  air  horsepower  of 
the   fan   are  the  two  static  and  two  velocity 
pressures  measured  at  the  fan.     For  a  proper 
understanding    of    the    composition*  of    these 
pressures,  the  diagram  has  been  extended  to 
show  the  conditions  at  the  ends  of  the  suction 
and    discharge   pipes.     The   static   vacuum   at 
the  mouth  of  the  suction  pipe  consists  of  that 
part    which    produces    the    inlet    velocity    and 
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Pressure -Inches  of  Water 

FIG.  2. 

that  necessary  to  overcome  the  entry  loss  due 
to  the  contraction  of  the  liquid  vein.  The 
difference  in  static  pressure  at  the  two  ends 
of  the  pipe  is  used  in  overcoming  friction  and 
eddy  losses.  The  static  pressure  in  the  dis- 
charge pipe  is  that  required  to  overcome  fric- 
tion and  the  resistance  imposed  by  the  dust 
collector. 

A  number  of  published  accounts  of  fan  tests 
give  erroneous  results  and  conclusions  be- 
cause the  calculations  are  based  on  the  wrong 
pressures.  It  is  customary  with  many  engi- 
neers to  base  their  figures  on  the  sum  of  the 
two  static  pressures  and  the  discharge  veloc- 
ity pressure.  As  one  velocity  pressure  has  al- 
ready been  included  in  the  static  suction,  it 
is  plain  that  this  method  gives  the  fan  credit 
for  creating  more  pressure  than  it  actually 
does.  It  is  too  high  by  the  amount  of  the  suc- 
tion-velocity pressure,  and  consequently  gives 
too  high  an  eflFiciency.  This  method  is  correct 
only  when  the  inlet  velocity  is  zero,  which 
never  occurs  when  the  fan  is  delivering  air. 

When  the  inlet  and  discharge  pipes  have 
different  areas,  the  numerical  sum  of  the  two 
dynamic  pressures  must  be  used  as  the  true 
total  pressure  produced  by  the  fan.  If  the  two 


pipes  are  the  same  size,  the  sum  of  the  static 
pressures  is  identical  with  the  sum  of  the 
dynamic  pressures.  If  a  correct  test  of  an 
open-inlet  blower  is  desired,  it  will  be  neces- 
sary to  attach  sufficient  suction  piping  to 
enable  the  static  suction  to  be  measured.  If 
accuracy  is  not  essential,  it  will  be  necessary 
to  figure  the  inlet  velocity  from  the  discharge 
velocity  by  using  the  ratio  of  the  discharge 
area  to  the  net  inlet  area.  In  addition,  the 
loss  at  entry  into  the  fan  inlet  must  be  esti- 
mated and  considered  as  part  of  the  static 
suction  pressure.  To  do  this  it  will  be  neces- 
sary to  assume  a  coef^cient  of  influx  corre- 
sponding to  the  general  shape  of  the  inlet. 

When  the  proper  pressures  and  the  volume 
of  air  have  been  determined,  the  air  horse- 
power of  the  fan  may  be  quickly  found  from 
the  curve,  Fig.  2,  based  on  a  30-in.  barometer 
and  50  deg.   F. — Pozver. 


EARTH     TUNNELING    WITH     PNEU- 
MATIC COAL  PICKS 

Labor  cost  of  tunnel  excavation  was  re- 
duced one-third  on  Milwaukee  sewer  tunnel 
work  by  substituting  pneumatic  tools  for  hand 
picks  and  mattocks  in  cutting  down  the  hard 
earth  working  face.  The  illustration  here  re- 
produced from  The  Contractor,  Chicago, 
shows  the  work  in  progress  with  pneumatic 
chisels  or  modified  coal  picks. 

The  sewer  built  in  tunnel  was  yS-in.  circu- 
lar concrete,  filling  the  tunnel  excavation.  The 
tunnel  was  approximately  7,000  ft.  long  and 
was  at  an  average  depth  of  75  ft.  below  street 
surface.  About  two-thirds  of  the  work  was 
in  very  hard  clay  and  probably  one-third  in  a 
material  that  would  be  called  hard  pan. 

Shortly  after  the  contract  was  taken,  trouble 
in  securing  labor  developed  and  wages  went 
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up.  To  meet  the  difficulty  the  use  of  coal 
picks  was  suggested  to  the  contractor  and  he 
purchased  twelve  machines,  using  two  in  each 
heading  and  running  four  from  each  shaft 
with  a  loxio  in.  compressor. 

The  coal  pick  used  was  one  of  the  ordinarj- 
pneumatic  hammer  type,  as  shown  by  the  il- 
lustration, but  having  a  chisel  shaped  cutter 
with  a  blade  edge  of  about  3  in.  and  a  blade 
bent  like  a  shovel  blade  in  respect  to  the  stem 
or  haft  of  the  tool.  In  operation  the  work- 
man held  the  tool  so  that  a  shaving  of  earth 
was  peeled  off  the  earth  face. 

Using  the  pneumatic  tools  two  miners  made 
an  average  of  8  ft.  of  tunnel  per  day.  Previ- 
ous to  using  the  tools  three  miners  were  ex- 
cavating 5  ft.  of  tunnel  per  day.  The  labor 
cost  on  the  job  was  reduced  33^/3  per  cent. 

The  contractor  for  the  tunnel  was  the  Wis- 
consin Tunnel  &  Construction  Co.,  Milwau- 
kee, Wis.,  .'\.  F.  Hewitt,  president. 


PRECAUTIONS  IN  BLASTING 

Never  open  a  metal  keg  of  powder  with  a 
pick  or  metal  tool.  Use  the  opening  provided 
by  the  manufacturer  of  the  keg. 

Never  return  to  a  shot  that  has  failed  to 
explode  until  at  least  10  min.  after  lighting 
it,  if  squibs  were  used,  or  12  hr.  after  lighting 
if  fuse  was  used.  When  shots  are  fired  elec- 
trically be  sure  that  all  wires  are  disconnected 
from  the  battery,  and  wait  at  least  5  min.  be- 
fore returning  to  the  face. 

Never  allow  powder  or  other  explosive  to 
remain  exposed.  Keep  it  in  a  well-locked  box 
at  least  100  feet  from  the  working  face  and 
in  an  unfrequented  place. 

Never  go  near  a  powder  box  or  powder 
when   smoking. 

Never  allow  the  point  of  the  drill  to  become 
dull  or  to  become  of  less  than  the  standard 
gage,  so  that  a  drill  hole  may  be  made  with 
it  into  which  the  cartridge  may  always  be 
pushed  freely. 

Never  withdraw  a  shot  that  has  missed  fire. 
Drill  a  fresh  hole  at  least  2  ft.  from  it  but 
parallel  to  the  old  hole  and  fire  this  new  hole. 
After  the  shot  a  careful  search  should  be 
made  for  the  unexploded  charge  to  prevent  its 
being  struck  by  a  pick  and  perhaps  causing 
an  explosion. 

Never  use  iron  or  steel  tampers  or  needles. 
Have  at  least  6  in.  of  hard-drawn  copper  on 
the  tamping  end  of  the  bar  or,  better  still,  use 
a  hardwood  tamping  stick.  The  needle  should 
be   made   entirely  of  hard-drawn   copper. 


Never  tamp  shots  with  an  iron  or  steel 
scraper,  and  do  not  push  a  cartridge  into  the 
drill  hole  with  the  scraper.  The  scraper  rod 
should  be  tipped  with  at  least  6  in.  of  brass 
or  copper  on  the  scraping  end. 

Never  take  more  than  one  day's  supply  of 
explosives  to  the  work  at  one  time. 

Never    leave    explosive    on    the    work    over 
nigiit. 

Never  attempt  to  use  frozen  dynamite. 

Never  crimp  a  "cap"  with  the  teeth.  This 
practice  is  dangerous.  Use  the  crimper. — 
Miners'  Circular  ya. 


GASOLINE    SAVES    THE    LIFE    OF   A 
LINOTYPE  MACHINE 

The  Oklahoman  has  this  story  to  tell: 

R.  E.  L.  Brown,  mechanical  superintendent 
of  the  Oklahoma  Publishing  Co.,  did  some 
quick  inventing  when  news  came  of  the  break 
in  the  gas  main  Saturday.  Fierce  heat  of 
gas  jets  is  necessary  to  heat  type  metal  in 
the  linotype  machines.  Gasoline  flames  are  the 
only  substitute  for  gas  flames  in  heating  type 
metal.  The  linotype  machines  are  not  equip- 
ped with  gasoline  attachments  because  the 
gas  supply  is  supposed  to  be  as  constant  as 
the  coming  of  night  and  day.  So  invention 
was  needed. 

Brown  rushed  to  a  hardware  store  just  be- 
fore closing  time  Saturday  night  and  asked 
for  gasoline  burners  or  gasoline  stove  fix- 
tures.   We  don't  carry  'em,"  he  was  told. 

"Give  me  two  gasoline  stoves!"  Brown  de- 
manded. He  got  them.  Then  he  bought  eight 
gasoline  torches,  the  kind  the  patent  medicine 
show  man  swings  from  a  pole  to  draw  crowds 
at  night  and  illumine  the  negro  banjoist.  Back 
in  the  composing  room  of  the  Oklahoman 
plant.  Brown  and  two  assistants  began  to 
apply  the  torches  and  gas  stove  burners  to 
the  linotypes.  A  linotype  machine  is  a  com- 
plicated mechanism.  Attachments  must  be 
complicated.  But  in  an  hour  one  machine  was 
turning  out  lines  of  type  under  the  action  of 
the  gasoline  burners.  Then  one  by  one  sev- 
en machines  were  put  into  action. 

Coal  grates  were  hurriedly  placed  beneath 
the  huge  pot  which  melts  the  metal  for  the 
stereotyping  machinery.  The  linotypes  clat- 
tered. The  forms  of  type  were  rushed  to  the 
stereotyping  room,  the  plates  were  made  and 
rushed  down  to  be  clamped  upon  the  presses. 
The  boss  pressman  turned  the  switch  and  the 
first  edition  rolled  off  on  time. 
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BARGAIN    TIME 

The  fullness  of  the  heart  compels  the  mouth 
To  speak,  and  wonted  themes  must  wait  awhile. 

The  time  has  come  when  we  must  make  our 

stand 
For  many  things  which  never  until  now 
Had  need  of  guarding  hand.     We  went  along 
Pursuing     each     our     self-planned     schemes, 

though  still 
With  help  of  each  for  each,  and  not  without 
The  rivalry  (hat  spurs  all  to  their  best. 
Until  this  darksome  shadow  sharply  fell 
There  never  was  a  time  when  all  the  earth, 
W^ell  filled  with  comfort  and  content, 
Could  look  so  trustfully  on  days  to  come. 

It  must  have  been  a  dream,  for  suddenly 
'Twas  all  upset  and  horror  and  dismay 
Began  to  flood  the  earth.     The  peaceful  arts 
Gave  way  to  war's  demands.     The  industry 
Which   for  so  long  had  toiled   to  clothe  and 

feed, 
To  brighten  and  to  smooth  the  path  of  life. 
Was  turned  instead  to  sow  grim  seeds  of  death, 
With  crop  of  desolation  and  despair. 
The  fiendish  boast  may  now  be  surely  made 
That  blacker,  bloodier  page  was  never  writ. 

America  we  thought  might  still  be  safe 
To  be  a  mere  onlooker,  though  with  teeth 
Tight  clenched  as  raged  the  wanton  wicked- 
ness ; 
But  this  was  not  to  be.    No  place  appears 
For  us  to  stand  aloof.    The  world  is  one, 
And  we  are  in  and  not  outside  it,  while 
Our  schemes  and  interests  touch  all  mankind. 

A  constant  interchange  of  things  which  each 
Has  better  than  the  other  helps  us  all. 
Across  the  seas  we  have  both  bought  and  sold. 
With  many  friendly  visits  back  and  forth; 
But  this  must  all  be  stopped  on  pain  of  death ! 
Almighty  God  perhaps  might  make  such  threat, 
For  reasons  that  to  us  did  not  appear, 
But  who  on  earth  has  impendence  so  vast 
To  arrogate  the  claim 

The  record  stands 
Incredible  but  true,  the  word  swift  matched 
By  deeds  which  we  could  not  believe 
Were  possible  for  man  to  plan  and  do. 
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It  is  a  world-surprise  whose  ruthlessness 

Still  has  its  swing.    And  this  to  face  and  down 

Is  straight  before  us  as  the  only  way. 

Our  duty  nevci  is  experiment, 

But  always  what  both  can  and  must  be  done, 

And  in  the  end,  though  near  or  'ar,  it  wins, 

And  is  the  one  thing  sure. 

Oui  thought  is  all 
Upon  the  present  and  the  future,  with 
No  slightest  plan  for  righting  what  is  past 
Or  dealing  punishment  where  well   deserved. 
We  are  to  be  diverted  by  no  plea. 
Divided  by  no  claim  of  fatherland 
Across  the  sea,  which  we  have  rightly  loved, 
It  is  our  homeland  and  our  children's  land 
That  stands  supreme. 

We  know  not  what  the  price 
We  yet  must  pay  to  make  our  homes  and  lives 
Secure,  the  time  required  to  crush  and  grind 
And  utterly  annihilate  the  crew 
Now  raging  wild ;  but  we  can  pay  the  price 
And  we  can  bide  the  time  to  make  us  sure 
Of  bargain  everlasting.  R. 


constitute  income  in  the  eyes  of  the  law.  Mr. 
Montgomery  characterizes  the  existing  income 
tax  as  most  vicious,  in  that  it  encourages  Gov- 
ernmental extravagance  and  removes  account- 
ability for  it. 


NEW   BOOKS 

Mechanical  World  Pocket  Diary  and  Year 
Book,  Manchester,  England,  Norman  Reming- 
ton &  Co.,  Baltimore,  Md.  450  pages,  4  by  6 
in.     Price  $0.35. 

This  compact  volume,  now  in  its  thirtieth 
year  of  publication,  comprises  an  extensive  col- 
lection of  handy  tables  and  various  useful  data 
for  engineers  and  mechanics  in  general,  kept 
up-to-date  from  year  to  year.  It  of  course 
contains  numerous  advertisements  which  alone 
make  its  publication  possible,  but  including 
these  it  is  handy  to  have  and  convenient  for 
the  pocket. 

Income  Tax  Procedure,  1917.  By  Robert 
H.  Montgomery.  The  Ronald  Press  Co.,  New 
York,  470  pages,  6  by  9  in.    Price  $2.50. 

This  book,  though  not  devoted  to  the  topics 
with  which  we  are  most  familiar,  cannot  fail 
to  be  of  interest  to  many  of  our  readers.  Those 
who  look  into  it  will  be  likely  to  look  deeper 
on  account  of  the  surprising  complication  of 
the  problem  considered,  and  those  of  us  who 
are  so  fortunately  unfortunate  as  to  come  un- 
der the  exactions  of  the  law  will  welcome  the 
information  and  the  suggestions  it  contains, 
especially  as  to  what  does  and  what  does  not 


LUBRICATION  AND  CARE  OF  PNEU- 
MATIC  TOOLS 

A  booklet  recently  issued  by  the  Chicago 
Pneumatic  Tool  Company  deals  with  the  above 
important  topic.  It  is  pointed  out  that  unless 
pneumatic  tools  are  kept  clean,  well  lubricated 
and  limited  to  the  uses  for  which  they  are 
intended,  they  will  not  give  the  service  for 
which  they  are'  designed.  To  keep  the  work- 
ing parts  of  the  tools  clean  and  free  from 
particles  of  foreign  matter,  the  first  thought 
should  be  given  to  the  air  itself.  Wherever 
possible,  the  air  supply  should  be  drawn  from 
some  point  outside  the  building  where  the  air 
is  most  apt  to  be  clean,  cool  and  dry.  In  any 
event,  a  strainer  should  be  placed  over  the 
exposed  end  of  the  inlet  pipe.  Such  a  strainer 
can  be  easily  made  by  covering  the  opening 
with  wire  netting  over  which  one  or  two  lay- 
ers of  muslin  have  been  placed.  While  under 
ordinary  conditions  the  strainer  is  not  es- 
sential, it  helps  to  avoid  a  great  many  possible 
lubrication  troubles,  and  not  only  adds  to  the 
life  of  the  valves,  piston  and  glands  of  the 
air  compressor,  but  assists  in  keeping  the  dirt 
and  grit  out  of  the  working  part  of  the  tools. 

[In  this  connection  it  should  be  pointed  out 
that  to  put  a  wire  netting  over  the  end  of  the 
intake  pipe,  and  especially  to  cover  the  netting 
with  muslin,  would  be  to  choke  the  intake 
and  materially  reduce  the  volume  of  air  com- 
pressed and  delivered  per  stroke.  The  air 
filter  or  strainer  should  be  a  hood  or  box 
of  any  convenient  shape  but  with  a  surface 
area  much  greater  than  that  of  the  pipe  sec- 
tion. Arrangements  should  also  be  made  for 
washing  or  otherwise  cleaning  the  filter  sur- 
face from  time  to  time]. 

A  strainer  should  also  be  placed  in  the  pipe 
lines  leading  directly  to  the  pneumatic  tools, 
and  special  strainers  are  made  to  insert  be- 
tween the  pneumatic  hammers  and  the  hose 
nipple. 

OIL  PARTS   FREQUENTLY 

In  the  lubrication  of  pneumatic  tools,  judg- 
ment should  be  used,  for  there  are  some  ma- 
chines or  portions  of  them  that  require  a  light 
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machine  oil  and  others  that  require  a  heavy 
grease.  Valves  and  pistons  for  both  hammers 
and  drills  require  a  light  machine  oil,  and  as 
the  compressed  air  which  comes  in  direct  con- 
tact with  these  parts  has  a  tendency  to  drive 
the  lubricant  out  through  the  exhaust,  it  is 
advisable  to  oil  such  parts  freely  and  often, 
about  once  every  hour  while  the  tool  is  in 
constant  use.  Such  portions  of  the  tools  as 
the  gear  and  crank  cases  to  which  the  com- 
pressed air  does  not  have  direct  access  are 
best  lubricated  with  grease.  This  grease  may 
be  forced  into  the  crank  cases  through  the 
dead  air  handle  by  means  of  a  squirt  gun  or 
syringe.  A  filling  every  10  hours  while  the 
drills  are  in  constant  use  gives  the  best  results. 
It  is  a  good  plan  to  immerse  pneumatic  ham- 
mers in  a  bath  of  benzine  or  kerosene  over 
night  and  then  blow  them  out  under  pressure 
the  following  morning,  after  which  they  should 
be  thoroughly  lubricated,  with  a  light  machine 
oil. 


COMPRESSED  AIR  IN  METAL  PRESS 
WORK 

Many  up-to-date  shops  use  compressed  air 
in  the  press  rooms.  It  may  be  supplied  by 
piping  that  connects  the  compressor  tanks  with 
each  machine,  or  by  a  small  pumping  attach- 
ment bolted  to  the  main  casting  of  the  ma- 
chine. While  compressed  air  is  rather  expen- 
sive, its  great  cost-reducing  powers  and  eco- 
nomic value  in  shop  manufacturing  operations, 
especially  press  work,  more  than  offset  the  first 
cost.  It  may  be  used  for  removing  work  from 
dies,  blowing  work  through  open-back  presses 
into  work  boxes,  removing  work  from  certain 
style  jigs  in  the  drill  press,  keeping  dies  free 
from  scale,  chips,  and  dirt,  removing  punch- 
ings  from  tapped  holes,  furnishing  power  for 
automatic  feed  devices  and  for  the  side  stroke 
in  double-action  dies;  it  has  also  been  used  as 
a  bumper  pad  for  the  pressure  ring  in  shell- 
drawing  dies. 

In  looking  through  the  Patent  Office  Gazette 
each  week  we  note  some  interesting  things. 
Here,  for  instance,  is  the  entire  claim  to  cover 
a  new  process  for  preserving  eggs : — "The  pro- 
cess of  preserving  eggs,  the  same  consisting  in 
immersing  the  eggs  in  a  solution  of  Desmod- 
ium  tortuosum  meihomia  in  proportions  of 
substantially  one  pound  of  Desmodium  tortuo- 
sum meibomia  to  one  gallon  of  water." 


F^^fSB  #^wn 
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I         ill 

A   SAND   BLAST   FILE    SHARPENING 
MACHINE 

The  illustration  shows  a  special  file  cleaning 
and  sharpening  machine  built  by  the  Macleod 
Company,  Cincinnati.  It  uses  compressed  air, 
preferably  not  under  80  lb.  pressure,  and  a 
special  flint  abrasive  which  can  be  used  over 
and  over  again,  the  waste  being  replacable  at 
reasonable  cost.  A  blast  of  air  from  a  fixed 
jet  within  the  head  and  carrying  in  suspen- 
sion the  abrasive  flint  is  directed  upon  the 
file  which  is  thrust  in  through  an  opening  in 
the  front.  The  angle  at  which  the  file  is  intro- 
duced is  fixed  by  guides  just  inside  the  open- 
ing. The  file  is  pushed  slowly  into  the  drum 
and  withdrawn  a  few  times,  the  number  de- 
pending upon  the  condition  of  the  file.  The 
abrasive,  after  striking  the  file  surface  at  the 
proper  angle,  taking  away  all  foreign  material 
and  leaving  the  file  clean  and  sharp,  drops  into 
the  bottom  of  the  drum.  It  is  then  ready  to 
be  siphoned  up  by  the  jet  and  used  over  again. 
The  apparatus  can  be  used  also  as  a  sand  blast 
for  small  castings,  a  hand-hole  in  the  top  being 
provided  through  which  the  castings  may  be 
introduced. 
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THE  FUNCTION  OF  HIGH  AIR  PRES- 
SURES IN  BESSEMER  CONVERTERS 

BY    W.    TRINKS* 

Practice  has  settled  on  blast  pressures  of 
20  to  30  pounds  per  square  inch  for  convert- 
ers. Among  those  who  are  not  thoroughly 
familiar  with  converter  practice  the  impres- 
sion prevails  that  this  high  pressure  is  neces- 
sary to  deliver  the  air  against  the  pressure 
caused  by  the  liquid  iron  (ferrostatic  pres- 
sure). Calculations  based  on  actual  convert- 
ers show,  however,  that  ferrostatic  pressure 
at  the  bottom  of  the  vessel  varies  between 
the  units  of  3  to  5  pounds  per  square  inch,  so 
that  the  i;uestion  arises:  Why  the  other  17 
to  25  pounds?  For  the  purpose  of  solving 
this  question  a  test  apparatus  was  installed 
in  the  Mechanical  Jingineering  Laboratory 
of  the  Carnegie  Institute  of  Technology. 

Among  the  theories  advanced  for  the  neces- 
sity for  the  high  blast  pressures  is  the  conten- 
tion that  the  excess  pressure  is  needed  to 
keep  the  molten  iron  from  flowing  down  in- 
to the  tuyeres.  It  is  well  known  that  air  and 
liquid  of  equal  pressure,  filling  a  pipe,  will  ar- 
range themselves  so  that  the  liquid  is  at  the 
bottom.  It  has  been  claimed  that  the  iron 
would  flow  back,  if  it  were  not  for  the  very 
great  speed  with  which  the  air  flows  upward 
through  the  tuyeres. 

In  order  to  test  this  theory,  the  6  in.  pipe 
constituting  the  experimental  converter  was 
filled  with  mercury  to  such  a  height  that  the 
pressure  at  the  bottom,  that  is  to  say  at  the 
mouth  of  the  tuyere,  was  4  pounds  per  square 
inch.  The  tuyere  was  21  in.  long,  with  a 
diameter  of  ^  in.  The  converter  tube  was 
righted  from  horizontal  to  vertical  position 
with  a  pressure  of  about  10  pounds  per 
square  inch.  The  pressure  was  then  gradual- 
ly reduced,  until  the  mercury  ran  back 
through  the  tuyere.  This  point  was  deter- 
mined by  the  appearance  of  the  mercury  in  a 
gage  glass  under  the  tuyere.  Much  to  the 
surprise  of  the  observers,  the  mercury  did 
not  appear  in  this  gage  glass  until  the  pres- 
sure had  been  lowered  down  practically  to 
that  exerted  by  the  mercury  at  the  mouth  of 
the  tuyere,  that  is  4  pounds  per  square  inch. 
The  experiment  was  repeated  several  times 
by  difTerent  sets  of  observers,  and  with  difTer- 


*Prof.    Mech.    Engrg.,    Carnegie    Inst,    of 
Technology. 


ent  depths  of  mercury.  The  result  was  invar- 
iably the  same,  namely  that  the  mercury  did 
not  run  back  through  the  tuyere  until  the  air 
pressure  equaled  the  static  pressure  of  the 
liquid.  It  is  therefore  apparent  that  with 
openings  as  offered  by  the  standard  tuyeres 
(1/2  to  ^  in.)  the  high  blast  pressures  now  in 
use  are  unnecessary  as  far  as  preventing  the 
running  back  of  the  iron  is  concerned. 

And  yet  experience  teaches  us  that  high 
blast  pressures  are  necessary  for  successful 
converter  operation.  Some  information  on  the 
reasons  for  such  necessity  can  be  gained  by 
watching  the  mercury  in  the  Carnegie  Tech. 
installation  while  air  is  being  blown  through  the 
metal.  If  the  blast  pressure  is  gradually  in- 
creased, the  behavior  of  the  mercury  in  the  tube 
changes  remarkably.  With  low  pressures,  say 
from  five  to  ten  pounds  per  square  inch,  bub- 
bles of  air  rise  through  the  liquid,  giving  it 
the  appearance  of  a  litiuid  boiling  in  an  open 
vessel.  With  12  to  15  pounds  pressure,  chunks 
of  mercury  fly  up  2^/3  to  3  feet,  but  they  are 
still  compact.  As  the  pressure  rises  to  18 
pounds  or  thereabouts,  the  mercury  spouts 
at  times  to  a  height  of  4  or  5  feet.  The  liquid 
is  no  longer  compact,  but  is  in  the  shape  of 
drops  anywhere  from  l4  to  ^  in.  diameter.  As 
the  pressure  is  increased  to  22  pounds,  the 
drops  become  smaller,  and  at  30  pounds  the 
mercury  is  so  well  atomized  that  at  times  it 
appears  like  a  gray  mist  of  fine  globules  of 
metal.  The  spray  of  drops  rises  to  more  than 
12  feet.  How  much  more,  we  do  not  know, 
because  it  leaves  our  tube.  However,  very 
little  mercury  escapes,  because  a  cloth  bag, 
tied  fast  to  the  end  of  the  tube,  catches  the 
spray.  What  little  escapes  is  very  finely  sub- 
divided and  might  almost  be  called  mercury 
vapor.  For  reasons  of  health  of  the  observ- 
ers the  pressure  of  30  pounds  per  square  inch 
is  not  kept  on  the  apparatus  very  long.  Be- 
sides, the  whole  apparatus  shakes  violently  at 
the  high  pressures,  because  practically  the 
whole  body  of  mercury  rises  and  falls  inter- 
mittently. 

It  is  evident  from  these  tests  that  higher 
and  higher  blast  pressures  mean  finer  and 
finer  subdivision  of  the  liquid  iron  in  a  con- 
venter.  Low  blast  pressures  mean  large  bub- 
bles of  air  which  escape,  before  their  oxygen 
has  been  entirely  absorbed  by  the  iron.  Blast 
pressure  should  be  high  enough,  and  the  sub- 
division of  air  and  metal  should  be  carried  far 
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enough,  until  the  discharged  gases  are  free 
from  oxygen.  Additional  subdivision  will 
serve  no  useful  purpose. 

Converter  practice  then  had  to  decide  be- 
tween large  quantities  of  air  at  low  pressure, 
or  smaller  quantities  of  air  at  high  pressure. 
As  we  pass  from  low  pressure  to  higher  pres- 
sure, subdivision  of  air  and  metal  becomes 
finer  and  finer,  but  the  gain  becomes  smaller 
and  smaller.  Finally  a  loss  appears,  because 
first,  blast  pressures  become  excessively  high, 
which  fact  means  useless  power  consumption, 
and  second,  because  too  much  metal  is  lost 
through  the  mouth  of  the  converter.  Practice 
has  shown  that  the  practical  range  extends 
from  about  22  pounds  to  about  32  pounds  per 
square  inch,  depending  upon  the  size  of  the 
convericr. 

The  results  of  the  Carnegie  Tech.  tests 
while  made  on  a  small  scale,  are  nevertheless 
representative,  because  opening  and  length 
of  tuyere  coincide  with  those  used  in  practice, 
and  because  the  ratio  of  tuyere  area  to  cross 
sectional  area  of  converter  is  the  same  as 
used  in  practice,  namely  approximately  three- 
fourths  of  one  per  cent.  A  slight  difference 
may  come  in  from  the  fact  that  the  viscosity 
of  molten  iron  probably  differs  from  that  of 
mercury.  Fnrthermore  tuyere  length  changes 
in  practice  because  tuyeres  burn  down  from 
almost  two  feet  length  to  less  than  10  in. 
length  in  six  to  eight  hours.  But  none  of  these 
differences  can  seriously  afYect  the  mechanical 
effect  of  air  of  different  pressures  upon  liquid 
metal,  so  that,  as  before  stated,  the  experi- 
ments with  the  mechanical  converter  at  Car- 
negie Tech.  may  well  be  taken  to  depict  what 
is  going  on  in  the  actual  metallurgical 
converter. — Blast  Furnace  and  Steel  Plant. 


NOTES 

The  engine  of  an  automobile  standing  in  a 
garage  was  started  as  usual  for  the  purpose  of 
warming  it  preparatory  to  starting  out.  The 
flywheel  exploded  killing  one  man  almost  in- 
stantly and  fatally  injuring  another.  Parts  of 
the  machine  were  thrown  over  60  feet  effect- 
ing noticeable  damage  to  a  box  car  on  a  sid- 
ing. 

A  process  for  using  compressed  air  for 
hardening  steel,  where  only  portions  of  metal 
require  treatment,  has  been  invited  by  a  me- 
tallurgist in  Germany. 


Natural  gas  to  the  extent  of  628,578,842,000 
ou.  ft.  was  used  in  the  industries  in  the  United 
States   in    1915. 


Sulphuric  acid  to  the  amount  of  100  tons  is 
being  made  daily  at  the  Garfield  smelter  from 
the  fume.  This  formerly  went  to  waste 
through  the  stack. 


The  cement  gun  was  used  with  success  and 
satisfaction  for  the  cement  lining  i-}4  in.  thick 
applied  with  an  air  pressure  of  35  lb.  gage,  to 
the  interiors  of  five  large  steel  smoke  stacks 
recently  built  for  the  Ford  Motor  Company, 
Detroit. 


I  can  add  to  your  troubles,  I  can  subtract 
from  your  earnings,  I  can  multiply  your  aches 
and  pains,  I  can  divide  your  attention,  I  can 
take  interest  from  your  work  and  discount 
your  chances  for  safety. — Carelessness. 


In  Trinidad  a  lone  sugar  factory  gave  up 
the  ghost  some  years  ago,  the  machinery  was 
dismantled  and  some  of  the  plant  torn  down. 
The  chimney,  however,  was  left  and  now  a 
tree  has  grown  up  inside  of  the  chimney  and 
the  inhabitants  are  greeted  with  the  remark- 
able spectacle  of  branches  coming  through 
the   cracks. 


A  vast  ''icrease  in  the  production  of  gaso- 
line fiom  natural  gas  resulted  from  expansion 
■  :'  the  Casinsf  head  gasoline  industry  during 
the  last  calendar  year.  During  the  year  65,- 
364,665  gallons  of  raw  gasoline  was  extracted, 
a  gain  of  22,712,033  gallons,  or  53  per  cent, 
over    1914. 


Aeroplane  metal  is  the  name  of  an  alumi- 
num alloy  patented  m  England.  The  patent 
specifications  give  its  composition  as  follows: 
Magr.esium,  6.5  to  15  per  cent.;  cadmium,  2.5 
to  10  i,'?r  cent.,  and  aluminum,  91  to  75  per 
cent. 


The  making  of  permanent  magnets  is  a  new 
Sheffield  industry  as  a  result  of  the  war.  N'ot 
only  small  magnets,  such  as  are  used  in  mag- 
netos, electric  meters  and  ships'  compasses, 
but  one  of  the  largest  steel  firms  is  busy  mak- 
ing large  electric  magnets  for  lifting  iron  and 
steel  material. 
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The  Engineering  Association  of  the  South  is 
to  discontinue  its  existence,  the  members  hav- 
ing decided  that  there  is  no  place  for  a  society 
that  is  neither  broadly  national  nor  purely 
local.  The  Nashville  section  of  the  society, 
with  150  members,  will  become  the  Nashville 
Engineering  Association,  and  other  sections 
may  follow  this  plan  of  evolving  into  local 
societies. 


As  showing  the  great  difference  in  surface 
area  between  relatively  fine  and  coarse  sands 
and  dust,  it  has  been  calculated  that  a  pound 
of  sand  deficient  in  the  finer  fractions  con- 
tains 129,030,065  particles,  having  a  surface 
area  of  44,378  square  feet.  A  finer  sand  was 
found  to  contain  232,075,324  particles  to  the 
pound  and  had  60,503  square  feet  of  surface, 
while  a  pound  of  dust  was  found  to  consist  of 
192,715,378,500  particles,  representing  527,821 
square  feet. 


A  large  order  for  "Imperial"  electrically- 
driven  air  compressors  has  been  placed  with 
the  Ingersoll-Rand  Co.  of  New  York,  by  the 
Chicago  headquarters  of  the  Standard  Oil 
Co.  It  is  planned  to  install  these  at  some  65 
of  the  latter  company's  supply  stations  in 
that  locality.  Free  air  at  gas  stations  is  a 
convenience  that  benefits  both  car  owner  and 
gasoline  seller. — Gas  and  Oil  Power. 


The  most  successful  acid-resisting  alloys  are 
those  of  iron  and  silicon  containing  14  to  15 
per  cent,  of  silicon.  According  to  a  paper 
read  by  Mr.  W.  C.  Carnell  before  the  Ameri- 
can Institute  of  Chemical  Engineering,  such 
alloys  resist  the  action  of  nitric  and  sulphuric 
acids  of  all  strengths,  and  also  are  proof 
against  atmospheric  corrosion.  In  the  acid 
industry  this  alloy  is  much  more  efficient  than 
stoneware. 


Forty- five  men  enrolled  in  the  20th  annual 
three-months'  mining  session  at  the  College  of 
Mines,  University  of  Washington,  Seattle. 
Their  ages  vary  from  21  to  56  years,  averaging 
32  years.  All  but  ten  of  the  men  have  had 
mining  experience.  They  register  from  all 
parts  of  the  Pacific  Coast,  from  Arizona  to 
Alaska.  Quartz  miners  are  in  the  majority, 
but  several  placer  miners  are  present,  also  a 
few  coal  men. 


It  would  seem  the  wiser  policy  to  leave  the 
adoption  of  the  metric  system  optional,  as  we 
and  our  American  cousins  have  done  hitherto, 
till  the  civilized  nations  have  agreed  upon  a 
really  correct  unit.  Anyone  who  travels  in 
the  countries  where  the  metric  system  is  in 
force  knows  that  in  common  practice  it  is  not 
universally  adhered  to,  but  that  the  old  meas- 
ures and  weights  are  still  used  by  the  masses. 
— The  Engineer,  London. 


A  compressed  air  tank  in  the  West  Salem 
(Wis.)  Motor  Co.  garage  exploded,  causing 
much  property  damage  and  the  serious  injury 
of  several  persons.  The  tank  was  guaranteed 
to  withstand  a  pressure  of  200  pounds,  but 
is  said  to  have  burst  at  180.  With  the  high 
pressures  now  demanded  for  charging  heavy 
tires  the  margin  of  safety  should  have  been 
considerably  higher  than  here  indicated. 
There  is  no  suggestion  that  any  safety  valve 
was  provided. 


Four  tunnel  workers  in  the  West  Side  Wa- 
ter Intake  Tunnel,  Cleveland,  O.,  were  award- 
ed hero  medals  by  the  Carnegie  Hero  Fund 
Commission  for  bravery  in  rescue  expeditions 
after  the  gas  explosions  in  the  crib  heading 
of  the  tunnel  on  July  24.  The  tunnel  at  that 
time  was  full  of  afterdamp  and  marsh  gas, 
and  in  two  rescue  parties  ten  or  twelve  men 
perished  by  asphyxiation.  The  four  men  who 
received  medals  went  into  the  tunnel  several 
times  while  it  was  in  this  dangerous  condi- 
tion, and  rescued  a  number  of  members  of 
the  parties  overcome  in  the  tunnel. 


The  velocity  with  which  sound  travels 
through  water  is  more  than  four  times  as 
great  as  through  the  air.  As  long  ago  as  1827 
the  sound  of  a  bell  under  water  was  transmit- 
ted  over  21    miles. 


LATEST  U.  S.  PATENTS 

full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents 
(not  stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

JANUARY    2 

1,210.468.  MILKING-MACHINE.  Samuel  B. 
Harner,  near  Xenla.  Ohio. 

1,210  522-3-4-5.  VACUUM  CLEANING  DE- 
VICE.     William    V.    Orr,    Cleveland,    Ohio. 

1,210,538.  AIR-GAGE  FOR  TIRES.  Ellas  B. 
Rose,  Minneapolis,  Minn. 
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1,210,564.  PNEUMATIC        FEEDER        FOR 

THRESHING-MACHINES    OR    THE    LIKE. 
Eddie  D.  Thorp,  Dodge  City,  Kans. 
1,210.679.      INTERNAL-COMBUSTION    METH- 
OD     OF      FORCING      OR      COMPRESSING 
FLUIDS.     Pontus  Ostenberg-,  Los  Gatos,  Cal. 
1.   The    method    which    consists    in    forcing 
liquid    into    a   cushion    chamber    containing    a 
fixed  elastic  fluid  cushion  by  means  of  intern- 
al   combusion    of    air    and    fuel,    maintaining 
liquid  in  said  cushion  chamber  at  an  approxi- 
mately uniform  pressure  by  means  of  internal 
combustion   of  air  and  fuel,  and   utilizing  the 
liquid  in  a  continuous  stream  from  said  cush- 
ion   chamber   to    force    or    compress    fluids    by 
means  of  a  continuous  jet  or  jets  of  said  liquid. 
1,210,713.     VENT-VALVE  FOR  TRAIN  STOPS. 

Hiram  G.  Sedgwick.  Mill  Vallev,  Cal. 
1,210,730.  CO.MPRESSION  AND  SUCTION  DE- 
VICE.    James  B.   Vernon,   Pittsburgh,   Pa. 
1,210,747.      DRILL.       Frank    R.    Williams,    Ot- 
tumwa,   Iowa. 


1,211,0)9.  FLUID-OPERATED  PERCUSSIVE 
TOOL.     Lewis  C.  Bayles,  Easton,  Pa. 

1,211,074.  REGULATOR  FOR  FLUID-COM- 
PRESSORS. Emery  L.  Bulkley.  Painted 
Post,  N.  Y. 

1,211,161.  WIND-POWER.  Toshihel  Jikihara, 
Uplan,  Cal. 

1,211,169.  ROTARY  COMPRESSOR.  Charles 
Edmund  Kells,  New  Orleans,  La. 

1,211,209.      FLUID-PRESSURE    MOTOR.      Ed- 
Ward    W.    Meredith,    Bloomsburg,    Pa. 
JANUARY     9 

1,211,495.  VACUUM  GOLD-SEPARATOR,  Wil- 
liam  Shore,   Montesano,  Wash. 

1,211,636.  AUXILIARY  AIR-SUPPLY  FOR 
INTERNAL-COMBUSTION  ENGINES.  Wil- 
liam B.  A.  Spray,  Vancouver,  British  Colum- 

1,211,647.  APPARATUS  FOR  ADMINISTER- 
ING ANESTHETICS.  Will  P.  Walter, 
Chicago,  III. 


Pneumatic  Patents  January  2. 


1,210,818.  MILK  VESSEL  FOR  MILKING- 
MACHINES  WORKING  WITH  VACUUM. 
Knut    Ivar    Lindstrom.    Djursholm,    Sweden. 

1,210,846.  BRAKE  MECHANISM.  Frederick 
Henry  Rovce,  Derbv.  England 

1,210,856.  HYDROCARBON-BURNER.  James 
E.  Sheaffer,  Burnham,  Pa. 

1,210,925.  TUNNELING-MACHINE.  James  C. 
French,  Kenosa,   Wi.';. 

1,210,939.  RESPIRATING  DEVICE.  Martin 
Hilgers,  Tazewell  county.  111. 

1,210,979.  PRESSURE  OR  VACUUM  CON- 
TROLLED TRIPPING  MECHANISM.  Reg- 
inald J.   S.   Pigott,   Bridgeport,   Conn. 

1,210,981.  OIL-BURNER-AIR-SUPPLY  REG- 
ULATOR. George  A.  Pingree  and  Richard 
A.  Uhlin,  Seattle,  Wash. 

1,211,007.  GOVERNOR  MECHANISM  FOR 
COMPRESSOR-ENGINES  AND  THE  LIKE. 
Moses  Edward  Teague,  Cinderford,  Glouces- 
ter,  England. 

1,211,042.  LIFE-SAVING  SUIT.  Gergely  Bal- 
ogh,  Detroit,  Mich. 


1,211,665.  ATOMIZING        WATER-SUPPLY 

MEANS  FOR  INTERNAL-COMBUSTION 
ENGINES.  Benjamin  B.  Block,  Los  An- 
geles, Cal. 

1,211,736.  APPARATUS  FOR  DISINTEGRAT- 
ING SHAVINGS.  David  E.  Marshall,  Kan- 
sas City,  Mo. 

1,211,786.  VACUUM-CLEANER.  Horace  H. 
Taylor  and  Leonard  A.  Moberry,  Oakland, 
Cal 

1,211,846.  PNEUMATIC  BED  FOR  HIDE  AND 
LEATHER  WORKING  MACHINES.  Henry 
A.   Holder,   Lvnn,   Mass. 

1,211,879.  ROTARY  PUMP  OR  BLOWER. 
James    Robertson,    Levtonstone,    England. 

1,212,078.  OIL-SUPPLY  SVSTE.M  FOR  BURN- 
ERS. Henry  G.  Liebzeit,  Sheboygan  Falls, 
Wis. 

1,212,107.  TUNNELING-M.4CHINE.  Dighton 
A.    Robinson,    Seattle,   Wash. 

1,212,109.  WIND-MOTOR.  Ernest  C,  Rod- 
wick,   Santa   Barbara,   Cal. 

1,212,141.  HAMMER  ROCK-DRILL.  Walter 
E.  Kimber,  Harlesden,  London,  England. 
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1,212,149-50.  FLUID-METERING  SY.STEM. 
George  Goodell  Earl  and  Albert  Baldwin 
Wood,    New    Orleans,    La. 

JANUARY  16 

1,212,193.  APPARATUS  FOR  REMOVING 
SUSPENDED  MATTER  FROM  GASEOUS 
FLUIDS.  Henry  L.  Doherty,  New  York, 
N.  Y. 

PNEUMATIC     CONCENTRATING- 
Clarence    Q.    Payne,    New    York, 


GASES. 


1.212,393. 
TABLE 
N.    Y. 

1.212,455 


SEPARATION  OF  THE  CONSTIT- 
UENTS OF  GASEOUS  MIXTURES.  Georges 
Claude,   Paris,   France. 


1,212,456.  PURIFICATION        OF 

Georges  Claude,  Paris,  France. 

1,212,483.  VACUUM-CHURN.  Ernest  B.  Hel- 
ler,  New  York,   N.    Y. 

1,212.557.  APPARATUS  FOR  MIXING  AND 
CONVEYING  FLUIDS.  Jean  Alexandre  Rey, 
I'ari.«,    France. 

1,212,566.  SEPARATING  FINELY-DIVIDED 
ORE  MIXTURES  IN  VACUUM  SEPARAT- 
ING VESSELS  OR  CHAMBERS.  Friedrich 
Arthur  Maximilian  Schiechel,  Frankfort-on- 
the-Main,  Germany. 
1.  Tlie  Proce.ss  of  separating  ore  pulp,  which 

includes  subjecting  a  collection   of  such   pulp 

to  a  vacuum  sufficient  to   remove  part  of   the 

metallic    particles,    and    then    subjecting    the 
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collection  to  another  and  higher  vacuum  to 
remove  metallic  particles  remaining  after  the 
first  removal. 

1,212.815.  DOMESTIC     CLEANING    APPLI- 

ANCE.      Carl    Herrmann    Roth,    Southport, 
England. 
1,212,829.        AIR-BRAKE-CONTROL     VALVE. 

Jacob   Rush   Snyder,    Pittsburgh,   Pa. 
1,212.845.      MASSAGE  APPARATUS.   Edwin  R. 

Talley,    Grinnell,    Iowa. 
1,212.923.   PUMPING  MECHANISM  FOR   VAC- 
UUM-CLEANERS.       Andrew      J.      Faucher, 
Wichita,    Kans. 
1,212.925.     AIR-PROOF  COMPOSITION.    Wal- 
ter  O.    Fleckner,    Cloverdale,    Cal. 
1.  The  hereindescribed  process  of  producing 
a  plastic  composition  for  forming  an  air  and 
liquid  tight  joint  or  connection  which  consists 
in  cooking  together  resin  and  tallow  until  the 
ingredients    are     well     melted,     allowing     the 
mixture  to  cool  and  then  beating  the  mixture 
until  it  assumes  a  white  color. 
1,212.945.         VACUUM     SERUM-EXTRACTOR. 
Thomas   P.   Haslam,   Manhattan,   Kans. 


pipe  and  having  a  flaring  unobstructed  inlet 
end  submerged  in  the  body  of  water,  a  nozzle 
located  below  said  foot-piece  and  arranged  to 
discharge  air  under  pressure  into  said  foot 
piece  and  means  to  supply  compressed  air  to 
said    nozzle. 

1,213,245.         CEREAL-MACHINE.         David    C. 
Parks,    near    Kimmswick,    Mo. 
1.   A  machine  for  reducing  cereals  to  a  meal 
like   form,   comprising  a   closed    hollow   cylin- 
drical  contfiiner   having  a   central   bearing    in 
its   top,  a  shaft  mounted    in   said   bearing  and 
adapted    to    reciprocate    therein,    a    series    of 
cutting    knives    carried    at    the    lo^ver    end    of 
said  shaft,  and  means  for  admitting  compress- 
ed   air    to    the    interior    of    said    container. 
1,213,277.   POWDER-LOADING    DEVICE.    Wil- 
liam T.  Scott,  San  Diego  county,  Cal. 
1.   In  a  device  for  loading  explosive  powder 
the  combination   of  a  powder  receptacle   pro- 
vided  with   an   aperture   therein,   an    air   inlet 
pipe    adapted    to    connect    with    a    compressed 
air  tank  and  extending  inwardly  through   the 
wall  of  said   receptacle,  its   extended   end   ex- 
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1,212,951.  RELIEF-VALVE  FOR  COMPRES- 
SOR SYSTEMS.  Arthur  O.  Higinbotham, 
W^  orcGstGr    IVT  3,  s  s 

1,212.955.  SAFETY  AIR-BRAKE  VALVE.  Wil- 
liam S.  Ingram.  Raleigh,  N.  C. 

1,212,975.  ELASTIC-FLUID  TURBINE.  John 
A.  MacMurchv,   Wilkinsburg.   Pa. 

1,212.998.  FLUID-MOTOR  DRILL.  Cald  H. 
Peck,  Athens,  Pa. 

1,213,117.  VACUUM  FEED  DEVICE.  Oscar 
L.    Loughead,    Racine,   Wis. 

JANUARY  23 

1,213,160.      BREATHING-BAG.      Robert   Henry 

Davis.    London,    England. 
1,213  170.   METHOD    AND    APPARATUS    FOR 
LIFTING  WATER.  Levi  T.  Edwards.  Phila- 
delphia. Pa. 

1.  In  an  apparatus  for  lifting  water,  the 
combination  of  a  well,  a  delivery  pipe  extend- 
ing into  said  well,  a  foot  piece  secured  to  said 


tending  to  near  said  aperture  in  said  recep- 
tacle and  adapted  to  be  moved  to  different 
positions  relatively  to  said  aperture  for  ad- 
justment for  different  sized  grains  of  powder 
and  means  for  conducting  the  powder  from 
said  aperture  to  the  pocket  in  which  it  is  to 
be  deposited. 

1,213.302.       APPARATUS     FOR     PRODUCING 
ARTIFICIAL    RESPIRATION.       William   E. 
Tullar,   Chicago,    111. 
1,213,342.     MILK  AERATOR.     Michael  Duvall, 

Marshfleld,    Wis. 
1,213,363.     AIR-BRAKE  ATTACHMENT.  Mur- 
ray Henry,   Alexandria,   La. 
1,213,457.      PNEUMATIC  BRAKE  FOR  AUTO- 
MOBILES. Conway  F.  Candler,  Orange,  Cal. 

1.213.522.  AIR-PUMP.       Charles     W.     Manzel, 
Buffalo,    N.    Y. 

1.213.523.  SHOCK-ABSORBER.    Richard  Mar- 
tin,  Alameda,   Cal. 
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1,213,596.       EVAPORATOR.       William     I..     De 

Baufre,   Annapolis,  Md. 

1.  An  evaporator  consisting-  of,  means  of 
containing  a  solution,  means  of  compressing 
the  vapor  from  said  solution  consi-sting  of  a 
vapor  actuated  compres.>^or,  means  of  heating 
said  solution  by  said  compressed  vapor  and 
the  exiiaust  from  said  compressor  and  means 
of  drving  said  vapor  before  being  compressed. 
1.213,"701.      VACLJL'M   MASSAGE  DEVICE.    Al- 

vin  L.  Smitli,   Washington,   D.   C. 
1,213,707.        PNKl'MATIC      PUMP.        John      M. 

Swanstrom,    Chicago,    111. 

1.  In  a  device  for  raising  water  by  com- 
pressed air,  a  water  chamber  having  an  air 
inlet  opening  in  its  upper  end,  a  valve  adapt- 
ed to  clo.'ie  the  air  inlet  opening  against  the 
air  supply  pressure,  ineans  operated  by  the 
air  pressure  within  the  water  chamber  for 
causing  the  valve  to  close  the  air  inlet  open- 
ing against  the  air  supply  pressure,  and 
means  independent  of  the  valve  closing  means 
for   holding   tlie   valve   in   closed   position. 


1,213.889.       TURBINE    PUMP    OR    COMPRES- 
SOR. Pranz  Lawaczeck,  Halle-on-the-Saale, 

Germany. 
1,213,901.     ASPIRATOR.     Elbert   Ball  Porter, 

Penn    Yan,    N.    Y. 
1,213,910.       HUMIDIFIER.       Lee     H.     Parker, 

Brookline,  and  Edward  K.  Standish,  Stough- 

ton,    Mass. 
1,213,962.     DRYING  APPARATUS.     Earnest  E. 

Siler,  Chicago,   111. 
1,214,055.  WELDING       AND       SOLDERING 

TORCH.      Adolf    Messer,    Frankfort-on-the- 

Main,  Germany. 
1,214,110.       MUSIC-LEAF    TURNER.     John    B. 

Albert,   Danbury,  Conn. 

1.  In  a  leaf  turner,  a  support,  a  swingingly 
mounted  hollow  leaf  carrier,  a  self-expansible 
coUap.sible  body  communicatively  connected 
witli  the  carrier  for  creating  a  vacuum  there- 
in whereby  a  leaf  will  adhere  to  the  carrier, 
and  means  operable  in  one  continuous  direc- 
tion for  effecting  both  a  collapsing  and  re- 
leasing  of  the  body. 
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1.213,710.  COMIUNED  PRESSURE  AND  VAC- 
UUM RELIEF  VALVE.  Frederick  Mortim- 
er Timpson,  Uford,  and  Alexander  Ogilive 
Robertson,    London,    England. 

1.213,749.  FIRE-EXTINGUISHER  SYSTEM. 
Robert  L.   Coonev,   Atlanta,   Ga. 

1,213,780.  APPARATUS  FOR  COMPRESSING 
AIR.     Stephen  G.  Skinner,  Wilmette,  111. 

1.213,782.  AIR-COOLIXG  DEVICE.  Willis  H. 
Thomas,  Portland,   Oreg. 

1,213,791.  FLUID-PRESSURE  ENGINE.  James 
Nicolson   Bailey,   Stretford,   England. 

1.213,796.  PROCESS  OF  COMPRESSING,  PU- 
RIFYING, DRYING,  AND  COOLING  GASES. 
Willard  Oliver  Felt,  Bradford,  Pa. 

JANUARY    30 

1,213,815.  CONTROL  SYSTEM  FOR  RAIL- 
WAY AIR-COMPRESSORS.  Clinton  J.  Ax- 
tell,  Schenectady,  N.   Y. 

1,213.820-1-2.  PULVERIZED-FUEL  BURNER. 
Lars  H.  Bergman,  Philadelphia,  Pa. 


1.214.113.  TANK  FOR  TREATING  GARBAGE. 
James  A.  Anderson,  Barren  Island,  N.   Y. 

1.214.114.  APPARATUS  FOR  CONDITIONING 
AIR  OR  OTHER  GAS.  Bernard  R.  An- 
drews, Newton,  Mass. 

1,214,154.  VENTILATOR  AND  AIR-PURIFY- 
ING APPARATUS.  Frank  A.  Gustavason, 
Seekonk,   Mass. 

1,214,198-9.  ELECTRIC  FAN.  Willard  M. 
McEwen,  Chicago,  111. 

1,214,268.  AIR-BAG  FOR  MENDING  PNEU- 
MATIC TIRES.  John  W.  Blodgett,  Chicago, 
111. 

1,214,340.  WINDMILL.  Benjamin  J.  Mac- 
Ewen,    Canutillo,    Tex. 

1,214,343.  SHOCK-ABSORBER.  John  W.  Mat- 
thews,   Macon,    Mo. 

1,214,349.  WINDOW-GLASS-BLOWING  AP- 
PARATUS. Tony  A.  Miller,  Morgantown, 
W.   Va. 

1,214,398.  AIR-GUN.  Herman  L.  Welch,  Los 
Angeles,  Cal. 
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COMPRESSED    AIR    IN    A    MODERN 
TANNERY 

BY  CHARLES   C.   PHELPS 

One  of  the  largest  tanneries  in  its  locality 
is  the  plant  of  the  J.  H.  Ladew  Co.,  located  at 
Lincoln  Highway  and  Passaic  River,  Newark, 
N.  J.  It  'specializes  in  the  tanning  of  sole 
leather  and  belting  butts,  the  capacity  being 
400  hides  a  day. 

Water  from  the  city  mains  is  used  in  the 
various  departments  of  the  plant  excepting 
the  beam  house  in  which  the  initial  manufac- 
turing process  takes  place.  Lt  has  been  found 
by  experience  that  water  taken  from  a  well 
on  the  premises  is  much  better  adapted  for 
beam  house  purposes  than  the  city  water,  as  it 
brings  about  a  condition  of  the  hide  sub- 
stances which  puts  them  into  better  condition 
for  the  subsequent  tanning  processes.  Judged 
by  other  standards,  however,  this  water  is  of 
poor  quality,  which  is  probably  due  to  the 
proximity  of  the  well  to  the  highly  polluted 
Passaic  River. 

Formerly,  the  water  was  raised  from  this 
well  by  means  of  an  "air  lift"  system  for 
which  the  compressed  air  was  supplied  by  a 
steam  driven  compressor.  Recently,  the  plant 
has  been  converted  extensively  to  electric 
drive  and  it  was  decided  to  install  an  electri- 
cally operated  compressor  to  supply  the  air 
for  pumping.  At  the  same  time  the  well  pip- 
ing was  redesigned  and  the  new  plant  was 
put  in  operation  Aug.  14  of  last  year. 

The  natural  flow  of  the  well  is  somewhat 
limited,  the  pumping  capacity  being  restricted 
to  about  50  gal.  a  minute.  There  is,  however, 
another  well  located  about  1000  ft.  distant, 
hence  it  will  be  a  simple  matter  to  operate 


the  second  well  from  the  same  compressor 
should  the  necessity  for  more  water  arise. 

Compressed  air  is  also  used  for  other  pur- 
poses besides  pumping  and  it  is  expected 
that  these  uses  will  be  extended  in  time,  hence 
a  compressor  large  enough  to  have  considera- 
ble  reserve  capacity  was  purchased. 

The  well  is  lined  with  iron  casing  pipe  10 
in.  in  diameter  down  to  80  ft.  from  the  sur- 
face, this  part  penetrating  soft  ground.  From 
the  80-ft.  level  down  320  ft.  farther,  the  well 
has  been  drilled  8  in.  in  diameter  through 
solid  rock  and  left  uncased.  The  discharge 
pipe  extends  into  the  well  a  distance  of  317 
ft.  from  the  ground  level.  It  is  3J4  i"-.  inside 
diameter,  for  a  distance  of  160  ft.  from  the 
bottom.  Here  it  is  joined  by  swedged  nipple 
to  piping,  254  in-  inside  diameter,  which  ex- 
tends 157  ft.  to  the  surface.  The  latter  pip- 
ing extends  a  further  distance  of  20  ft.  above 
the  ground  level,  at  which  height  the  water 
is  discharged  into  a  tank.  The  latter  is  16 
ft.  in  height  by  16  ft.  in  diameter. 

As  the  column  of  aerated  water  ascends, 
the  bubbles  of  air  expand  due  to  diminishing 
pressure.  It  is,  therefore,  in  the  upper  part 
of  the  discharge  pipe  that  slippage  losses 
are  greatest,  not  only  due  to  the  expansion  of 
the  air  but  also  due  to  the  coalescence  of  the 
bubbles.  By  reducing  the  size  of  the  pipe 
toward  the  upper  end,  the  discharge  velocity  is 
increased,  preventing  too  rapid  expansion  and 
coalescence  of  the  air  bubbles  and  further  re- 
ducing slippage  losses  by  a  quicker  discharge, 
the  slippage  being  more  or  less  proportional 
to  the  time  of  discharge.  The  gain  due  to 
this  cause  more  than  offsets  the  greater  pipe 
friction  loss  in  the  smaller  pipe,  increasing 
the  overall  efficiency. 
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FIG.     I. 

Connected  to  the  bottom  of  the  discharge 
pipe  is  a  foot  piece  which  is  known  as  a  Size 
5  "Imperial"  Class  "VA"  air  lift  pump.  This 
increases  the  discharge  length  slightly,  so 
that  the  approximate  length  of  the  discharge 
pipe  from  the  point  of  air  entrance  to  the 
tank  inlet  is  338  ft.     The  air  pipe,  which  is 


iJ4  in.  inside  diameter,  is  run  down  the  well 
outside  of  the  water  discharge  pipe,  connect- 
ing with  the  foot  piece.  These  various  con- 
nections are  shown  in  Fig.  i, 

Figure  i  also  shovis  the  details  of  the  foot 
piece.  It  consists  of  an  outer  shell  or  casing 
with  an  inside  tube  of  brass,  the  latter  hav- 
ing a  series  of  rings  of  small  holes  drilled 
as  indicated.  These  rings  of  holes  are  spaced 
in  such  a  way  as  to  create  sufficient  back  pres- 
sure in  the  foot  piece  to  prevent  slippage 
losses  and  to  regulate  the  admission  of  air 
to  the  rising  column  of  water.  The  water 
rises  between  the  casing  and  inner  tube  cov- 
ering a  certain  number  of  the  perforations, 
and  permitting  the  air  to  pass  through  the 
perforations  above.  The  air  pressure  is  ini- 
tially regulated  by  the  throttle  so  that  air  will 
pass  through  a  sufficient  number  of  perfora- 
tions to  give  maximum  efficiency.  Further- 
more, the  fine  openings  divide  the  air  into 
very  fine  streams  giving  a  highly  effervescent 
effect  to  the  water,  which  is  the  most  efficient 
manner  of  operating  an  air  lift.  Scale,  dirt, 
etc.,  that  might  enter  the  foot  piece  from  the 
piping,  cannot  clog  the  perforations  as  for- 
eign substances  .are  free  to  pass  through  the 
unobstructed  openings  between  the  outside 
casing  and  the  inner  tube. 

The  normal  water  level  when  not  pumping 
is  practically  the  same  as  that  of  the  adjacent 
Passaic  Aiver,  that  is  a  few  feet  below  the 
ground  level,  but,  when  pumping  the  water 
level  falls  rapidly  until  it  is  maintained  at 
about  125  to  150  ft.  below  the  surface.  At  the 
lower  pumping  level,  the  running  submer- 
gence is  318  ft. — 150  ft.  :=  168  ft.,  and  the  ra- 
tio of  submergence  to  total  lift  (percentage  of 
submergence)  is  168-^338X100=50  per  cent, 
approximately.  An  air  pressure  of  about 
125  lb.  per  sq.  in.  is  required  to  start  pumping, 
this  air  pressure  exceeding  the  pressure  of  the 
head  of  water  in  the  well.  After  the  water  is 
flowing  freely,  the  normal  air  pressure  carried 
at  the  head  of  the  well  is  70  lb.  per  sq.  in. 

The  compressor  plant  is  shown  in  operation 
in  Fig.  2.  It  is  an  Ingersoll-Rogler,  double- 
acting,  single-stage  machine  of  8-in.  stroke 
and  9-in.  cylinder  bore,  operating  at  250  r.  p. 
m.  The  compressor  is  connected  by  short 
belt  drive  with  a  25-hp.  (nominal)  alternating 
current    General    Electric    motor.      Figure    3 
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FIG.    2. 

shows  an  end  view  of  the  compressor  plant; 
the  small  pipe  passing  to  the  floor  on  the  ex- 
treme left  leads  to  the  well. 

The  compressor  discharges  into  an  upright 
receiver  6  ft.  in  height  bj'  36  in.  in  diameter, 
shown  in  Fig.  4.  y\n  unloader  keeps  the  pres- 
sure in  this  receiver  between  85  and  95  lb. 
pressure.  When  the  pressure  reaches  the 
higher  figure,  the  motor  is  stopped  and  when 
the  pressure  in  the  receiver  falls  to  the  low- 
er figure  the  motor  starts  up  automatically. 
Of  course,  the  unloader  is  not  allowed  to  act 
while  the  well  is  starting  up  at  125  lb.  air 
pressure.  The  air  receiver  pressure  is  indi- 
cated on  the  gage  adjoining  the  receiver  on 
the  left  (Fig.  4).  The  pipe  extending  to  the 
left  conducts  the  air  to  the  well.    Between  the 


two  gages  on  the  left,  the  air  pressure  is 
throttled  down  to  about  70  lb.  as  indicated  on 
the  left  gage. 

The  connection  below  the  safety  valve 
i^Fig.  4)  leads  to  a  second  receiver  from  which 
air  is  taken  for  agitating  purposes.  This  re- 
ceiver, shown  on  the  right  of  Fig.  3,  is  of 
horizontal  type,  12  ft.  long  by  54  in.  diame- 
ter. The  problem  here  was  to  furnish  a  large 
reservoir  kept  full  of  air  so  that  pressure 
might  be  available  for  agitation  at  any  time, 
even  though  the  well  might  be  out  of  opera- 
tion at  the  moment.  A  single  large  tank  would 
require  too  long  a  period  to  build  up  sufficient- 
ly high  pressure  to  start  the  air  lift  and, 
with  such  an  arrangement,  a  sudden  heavy  de- 


PiG.  3- 


FIG.    4. 

mand  for  air  for  agitation  might  reduce  the 
pressure  so  much  as  to  render  the  air  lift  in- 
operative. Hence  it  was  decided  to  apply  a 
double  receiver  arrangement.  The  small  re- 
ceiver supplies  whatever  pressure  is  necessary 
for  pumping  and  it  responds  quickly  to  the 
demands  made  upon  it.  The  surplus  air  es- 
capes to  the  larger  receiver,  gradually  build- 
ing up  pressure  in  the  latter. 

Piping  connections  between  the  two  receiv- 
ers are  shown  above  to  the  right  in  Fig.  4 
and  more  clearly  in  Fig.  5.  A  blank  dia- 
phragm with  a  3-16  in.  diameter  aperture 
drilled  in  it  is  inserted  between  the  two 
flanges  shown  here.  This  insures  that  air  will 
not  be  drawn  from  the  small  tank  at  so  rapid 
a  rate  as  to  interfere  with  the  pump  air  sup- 
ply.    The  air  pressure  in  the  larger  receiver 
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is  indicated  on  the  gage  shown  to  the  right 
in  Fig.  4.  The  large  valve  beside  the  aper- 
ture may  be  closed  when  starting  the  air  lift 
and  whenever  it  is  desired  to  cut  out  the  large 
receiver.  The  small  bypass  valve  permits 
filling  the  large  receiver  more  rapidly,  if  de- 
sired. The  plan  of  utilizing  an  aperture  instead 
of  a  check  valve  was  considered  preferable 
because  with  this  arrangement  the  large  receiv- 
er acts  as  an  equalizer  after  the  normal  work- 
ing pressure  is  reached,  lessening  the  service 
required  to  the  starting  and  stopping  mechan- 
ism. As  the  pressure  tends  to  build  up  in 
the  small  tank,  the  large  tank  takes  the  sur- 
plus air  and  as  it  falls  the  aperture  permits 
the  air  to  return  from  the  large  tank,  thus 
keeping  the  pressure  range  constant  through- 
out the  entire  system  between  the  limits  of  85 
and  95  lb.  The  brake  horse  power  required 
at  the  motor  to  maintain  this  pressure  is 
about  23  hp.  The  piston  displacement  of  the 
compressor  is  145  cu.  ft.  of  free  air  per  min- 
ute, which  includes  air  used  for  both  pumping 
and  agitation. 

Fig.  6  is  a  view  in  the  beam  house  which 
contains  a  great  number  of  vats  embedded  in 


the  concrete  floor.  These  vats  contain  the 
solutions  in  which  the  hides  are  first  im- 
mersed preliminary  to  the  removal  of  adher- 
ing flesh  and  hair.  It  is  in  connection  with 
this  department  that  the  air  lift  water  is  em- 
ployer. The  procedure  is  to  connect  in  a  long 
strip  perhaps  40  or  50  hides  and  then  reel 
them  upon  the  drum  shown  in  the  background 
of  Fig.  6.  The  drum  truck  is  then  wheeled 
over  one  of  the  vats  and  the  string  of  hides 
is  unreeled  into  the  vat.  .  Before  immersing 
the  hides  it  is  necessary  to  agitate  thoroughly 
the  solutions.  For  this  purpose  compressed 
air  has  been  found  to  be  excellently  adapted. 
Several  tubes,  about  8  ft.  long  and  Vi  in.  in 
diameter,  connected  with  the  compressed  air 
supply  by  rubber  hose,  are  used  for  agitating 
Each  is  capped  on  the  end  and  has  several 
perforations  through  which  the  air  escapes. 
The  tube  is  inserted  to  the  bottom  of  the  vat, 
tlie  air  is  turned  on,  and  in  a  few  seconds  the 
CI  intents  of  the  vat  have  been  completely 
mixed.  Fig.  6  shows  how  violently  the  solu- 
tion is  stirred,  forming  heavy  froth  on  the 
surface.  The  vats  in  the  background  had 
not  been  subjected  to  agitation,  but  the  one 
in  the  right  foreground  had  been  subjected  to 
the  air  mi.xing  only  a  few  minutes  before. — 
Practical   Engineer. 
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SUBAQUEOUS    TUNNELING    AT    ITS 
WORST 

BY    CLIFFORD    M.    HOLLAND* 

One  of  the  four  pairs  of  tubes  now  being 
built  under  the  East  River,  New  York  City, 
in  connection  with  the  contracts  for  the  so- 
called  "dual"  system  of  rapid  transit  subways, 
passes  under  the  East  River  at  Old  Slip,  Man- 
hattan. At  this  point  considerable  difficulty 
was  experienced  in  holding  the  compressed 
air  in  the  tunnel  headings,  due  to  conditions  at 
the  face  of  the  excavation  where  the  shield 
was  partly  in  rock  and  partly  in  earth.  This 
earth  comprised  very  largely  filled  ground  con- 
taining piling  and  old  cribbing.  At  the  water 
front,  furthermore,  the  profile  of  the  tunnels 
intersected  the  base  of  the  South  street  bulk- 
head wall,  requiring  the  removal  of  its  con- 
crete foundation  throughout  the  entire  thick- 
ness of  the  wall. 

The  method  of  excavation  was  to  drive  a 
bottom  heading  of  about  150  feet,  into  which 
a  concrete  cradle  with  steel  rails  imbedded 
was  placed  for  the  shield  to  slide  on.  The 
shield  was  shoved  ahead  on  the  imbedded 
rails  2  feet  2  inches  at  a  time  by  the  action 
of  the  shield  jacks.  Seventeen  jacks  were 
distributed  around  the  periphery  of  the  shield 
and  their  combined  thrust,  under  a  hydraulic 
pressure  of  5,000  pounds  per  square  inch, 
amounts  to  about  2,500  tons. 

After  each  shove  by  the  jacks  one  of  the 
cast-iron  rings  with  which  the  tunnel  is  lined 
was  erected  behind  the  shield  inside  the  over- 
lapping tail.  Each  ring  is  2  feet  2  inches  long 
and  each  consists  of  nine  plates  and  a  key,  and 
is  put  into  place  by  means  of  a  hydraulic 
erector  attached  to  the  rear  of  the  shield.  The 
erector  picks  up  each  plate  and  pushes  it  into 
place,  holding  it  there  until  it  has  been  bolted 
to  the  last  completed  ring.  The  soft  ground 
at  the  top  was  supported  by  breasting  boards 
in  order  to  prevent  a  run  of  material  at  the 
face  of  the  excavation  while  the  rock  was 
being  drilled  and  blasted  with  light  charges. 
Progress  under  these  conditions  averaged 
about  five  feet  every  twenty- four  hours. 

In  tunneling  through  soft  ground  under  the 
river  compressed  air  is  used  to  drive  the  water 
out  of  the  surrounding  material  and  to  prevent 
water    from    flowing    into    the    tunnel,    thus 
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permitting  the  excavation  to  be  done  under  dry 
conditions.  The  diameter  of  the  heading  on 
the  present  work  is  about  eighteen  feet,  and 
as  it  is  necessary  to  have  the  air  pressure  high 
enough  to  balance  the  water  pressure  at  some 
point  below  the  top  of  the  shield  there  re- 
sults an  unbalanced  pressure  at  the  top  of  the 
tunnel  due  to  the  excess  of  air  pressure  over 
the  water  pressure  at  this  point. 

Blowouts  in  tunnel  headings  are  caused  by 
this  unbalanced  pressure,  and  in  order  to  main- 
tain a  state  of  equilibrum  it  is  necessary  to 
have  a  considerable  amount  of  material  over 
the  top  of  the  shield  as  a  dead  weight  to 
counterbalance  this  excess  air  pressure.  Where 
the  tunnels  are  under  the  river  a  thick  blanket 
of  clay  is  deposited  in  advance  of  the  shield 
to  serve  as  a  cover  through  which  the  com- 
pressed air  escaping  from  the  face  of  the  ex- 
cavation cannot  pass. 

As  long  as  the  escape  of  the  compressed  air 
from  the  tunnel  heading  can  be  spread  out 
around  the  edges  of  this  covering  blanket  the 
danger  of  a  blowout  is  largely  eliminated,  but 
if  the  escape  of  compressed  air  be  all  at  one 
point,  it  is  only  a  matter  of  time  before  it 
works  a  channel  through  the  ground  overhead 
and  a  blowout  is  almost  certain  to  result. 

It  has  been  customary  on  this  work  to  take 
daily  soundings  in  advance  of  the  tunnel  shield 
in  order  to  learn  how  serious  the  securing 
of  the  river  bed  due  to  the  escape  of  com- 
pressed air  has  been  during  the  twenty-four 
hours  previous,  and  if  it  appear  that  the  thick- 
ness of  the  river  bed  has  been  materially  di- 
minished, additional  blanket  is  deposited  from 
scows  in  order  to  restore  the  cover  to  the 
proper  depth.  The  thickness  of  the  clay  blanket 
required  can  be  computed  theoretically,  but 
the  uncertainty  of  the  condition  of  the  bot- 
tom of  the  river  bed  is  such  that  no  great 
reliance  can  be  placed  upon  the  computations, 
as  a  single  hole  not  located  by  the  sounding 
party  is  liable  to  result  in  a  blowout.  For 
this  reason  considerably  more  clay  blanket  is 
placed  in  advance  of  the  tunnels  than  is  the- 
oretically required. 

In  determining  the  safety  of  conditions  at 
the  face  of  the  excavation,  the  amount  of 
cover  over  the  top  of  the  shield  is  only  one  of 
several  factors  which  have  to  be  reckoned 
with,  as  the  escaping  of  the  compressed  air  at 
the  cutting  edge  and  tail  of  the  shield  also  de- 
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pends  largely  upon  the  character  of  the  ma- 
terial through  which  the  tunnel  is  being  driven. 
Oftentimes  a  "blow"  on  the  river  surface 
which  is  violent  is  not  a  serious  matter  owing 
to  the  porosity  of  the  ground  permitting  a 
free  escape  of  the  compressed  air  even  though 
there  is  sufficient  material  to  withstand  the  un- 
balanced air  pressure,  while  a  small,  insignifi- 
cant blow  in  compact  material  may  give  a 
false  sense  of  security.  The  best  method  of 
meeting  this  situation  has  been  to  profit  by  ex- 
perience and  never  permit  the  cover  overhead 
to  become  less  than  a  fixed  minimum. 

Several  delays  varying  from  a  few  days  to 
a  month  were  caused  by  blowouts  in  the 
early  stages  of  this  work,  two  occurring  while 
the  tunnels  were  still  under  the  city  streets, 
and  two  where  the  tunnels  were  passing  under 
the  river  bulkhead  wall.  Of  these  blowouts 
the  most  serious  one  occurred  in  the  evening 
of  December  i,  1915,  preparatory  to  making 
a  shove  for  a  ring.  The  rock  at  the  center  of 
the  shield  directly  under  the  breasting  was 
shot  with  the  men  back  at  the  tunnel  bulkhead 
where  they  had  retreated  as  was  customary. 
Immediately  after  the  blast  the  pressure  in  the 
chamber  dropped  from  15V2  pounds  to  11 
pounds,  and  the  men  went  into  the  emergency 
lock  in  the  top  of  the  tunnel  preparatory  to 
going  out,  as  such  a  drop  in  pressure  indicated 
that  a  blowout  had  occurred  at  the  face  of  the 
excavation.  After  a  few  minutes,  however, 
the  tunnel,  which  had  fogged  up  due  to  the 
drop  in  pressure,  cleared  as  the  air  pressure 
increased  again  to  15  pounds,  and  since  this 
indicated  that  the  inrush  of  material  at  the 
face  of  the  excavation  had  probably  choked 
the  blow,  the  men  returned  into  the  heading. 
Upon  investigation  it  was  found  that  there 
was  a  bad  blow  of  compressed  air  at  the 
cutting  edge  of  the  shield  and  every  effort  was 
made  to  stop  the  blow  by  feeding  into  it  bags 
of  sawdust,  empty  bags,  hay,  or  anything  else 
that  could  be  thrown  into  the  opening.  After 
about  five  minutes  a  second  blow  occurred  and 
the  pressure  again  dropped  to  11  pounds.  The 
tunnel  immediately  fogged  up  as  had  occurred 
previously,  and  the  center  of  the  heading  blew 
out.  This  produced  such  a  strong  rush  of 
compressed  air  that  several  of  the  men  were 
nearly  drawn  into  the  hole,  for  at  the  time 
there  were  six  men  in  front  of  the  shield 
attempting  to  stop  the  leakage  of  compressed 


air.  One  of  these  men  was  drawn  into  the 
opening  up  to  his  shoulders  and  was  with 
difficulty  pulled  out  by  the  other  men  who 
clung  to  the  shield  and  rock.  If  it  had  not 
been  for  the  rock  in  advance  of  the  shield 
probably  the  whole  six  men  would  have  been 
lost,  but  this  gave  them  a  firm  support  in 
addition  to  the  shield  against  which  they  could 
brace  themselves  and  resist  the  outgoing  com- 
pressed air.  All  this  took  place  in  a  very 
few  seconds  and  the  men  barely  escaped  before 
the  heading  filled  up. 

The  men  left  the  tunnel  by  means  of  the 
emergency  lock  as  the  water  kept  gaining  and 
it  was  evident  that  nothing  could  be  done  to 
regain  the  heading  from  within  the  tunnel. 
The  heading  was  regained  some  time  later 
by  dumping  additional  cover  in  advance  of 
the  shield  from  scows  loaded  with  clay,  which 
filled  the  hole  in  the  bottom  of  the  river  so 
that  the  tunnel  would  hold  compressed  air. 
After  waiting  several  weeks  the  air  pres- 
sure was  raised  and  after  mucking  out  the 
heading  the  work  proceeded  as  before  the 
blowout. 

A  similar  blowout  under  the  slip  at  the  foot 
of  Montague  Street,  on  the  Brooklyn  side, 
where  there  was  a  full  soft  ground  face,  re- 
sulted in  three  men  being  blown  out  of  the 
shield  up  through  the  bottom  of  the  river,  only 
one  of  whom  came  through  alive. 

To  meet  such  an  emergency  as  a  blowout, 
there  are  two  provisions  made  for  the  safety 
of  the  workmen.  A  safety  screen,  extending 
about  one-third  the  distance  down  from  the 
top  of  the  roof,  is  always  kept  in  position  to 
serve  as  a  trap  for  the  escaping  compressed 
air.  A  seal  is  made  as  soon  as  the  water 
reaches  the  bottom  of  the  screen  so  all  the 
compressed  air  cannot  leave  the  tunnel.  In 
addition  there  is  an  overhead  runway  sus- 
pended from  the  roof  of  the  tunnel,  extending 
from  the  shield  under  the  safety  screen  back 
to  the  emergency  lock  located  in  the  upper 
part  of  the  concrete  bulkhead.  This  lock  is 
always  kept  open  into  the  heading  ready  for 
any  emergency. 

In  one  of  these  blowouts  a  rather  novel 
expedient  was  resorted  to  in  order  to  reach 
the  valve  on  the  blow-pipe  located  near  the 
shield.  As  the  tunnels  are  on  a  down  grade 
this  valve  was  at  the  lowest  point  in  the  tun- 
nel and,  if  it  could  be  reached,  by  opening  the 
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valve  it  would  be  possible  to  blow  all  the 
water  out  of  the  tunnel  heading  without  hav- 
ing to  wait  until  additional  pumps  or  new 
blow  lines  were  installed. 

One  of  the  "sand  hogs"  who  had  had  ex- 
perience in  diving  volunteered  to  put  on  a 
diver's  suit  and  go  down  into  the  heading 
under  compressed  air  and  open  the  valve.  He 
made  a  successful  trip  down  into  the  tunnel 
shield  but  reported  that  the  river  mud  which 
had  come  in  at  the  time  of  the  blowout  had 
entirely  covered  up  the  valve  so  that  he  could 
not  reach  it. 

After  each  one  of  these  blowouts  the  ma- 
terial in  the  tunnel  heading  was  found  to  be 
a  most  curious  mixture  composed  of  river 
mud,  paving  blocks,  brickbats,  broken  bottles, 
etc..  and  in  one  instance  a  live  fish  was  found 
swimming  around  in  the  water. 

The  headings  of  the  north  tube  of  the  Old 
Slip-Clark  Street  tunnel  under  the  Eajt  River 
were  "holed  through"  on  November  28,  pro- 
viding an  early  Thanksgiving  celebration  for 
the  "sand  hogs"  and  other  workers,  the  con- 
tractors and  the  commission's  engineers. 

There  have  averaged  500  men  working  in 
the  four  headings  of  the  Old  Slip-Clark  Street 
tunnel.  At  one  time  the  digging  was  being 
carried  on  under  Z7  pounds  air  pressure, 
which  was  the  maximum  reached.  The  maxi- 
mum allowed  is  only  50  pounds  to  the  square 
inch.  When  the  pressure  was  at  its  highest 
an  average  of  more  than  a  thousand  men 
were  employed  daily,  owing  to  the  short  shifts 
permitted  by  law  for  caisson  workers.  At 
this  period  of  the  work  the  men  were  employ- 
ed only  one  and  one-half  hours  at  a  stretch, 
entering  the  tunnels  twice  daily  for  an  aggre- 
gate of  three  hours.  The  air  pressure  at  the 
time  of  "holing  through"  had  been  reduced  to 
18  pounds  and  will  be  continuously  reduced 
as  the  tunnel  is  caulked  and  made  water 
tight,  so  that  normal  pressure  will  have  been 
reached  by  the  time  the  tunnel  is  ready  for 
its  concrete  lining. 

Maximum  progress  made  on  the  tube  just 
opened  was  Z2>  feet  per  day  and  the  monthly 
maximum  343  feet.  Average  progress  per 
day  was  4.9  feet. 

Shafts  are  located  at  Old  Slip  and  Front 
Street,  Manhattan,  and  on  Furman  Street  at 
the  foot  of  Clark  Street,  Brooklyn.  The 
section  has  a  total  length  of  5,900  feet,  while 
the  distance  between  the  shafts  is  3,800  feet. 
There    is    considerable    shield    driven    tunnel 


work   on    the    Brooklyn    side.     The    contract 
price  was  $6,469,916.25. 

The  tunnel  is  17  feet  6  inches  in  diameter 
and  consists  of  two  single  track  tubes.  At 
greatest  depth  the  bottom  of  the  tunnel  is  88 
feet  below  the  surface  of  the  river. 
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AN  UNDERGROUND  AIR  LIFT 

BY    THOMAS    HOGARTH 

The  following  is  a  description  of  a  simple 
contrivance  that  I  devised  for  the  purpose  of 
doing  away  with  an  underground  pump.  Sim- 
ilar devices  have  doubtless  been  used  by  many 
mining  men,  but  at  the  same  time  there  may 
be  others  who  have  never  seen  them,  or  per- 
haps have  never  heard  of  them. 

The  water  in  a  mine  of  which  I  took  charge 
was  bad.  The  pumps  and  the  pipes  all  had  to 
be  wood  lined,  otherwise  they  would  only  last 
a  week  or  two  before  they  were  eaten  out.  In 
one  place  in  particular  the  water  was  ex- 
tremely troublesome,  since  it  would  eat  the 
water  end  of  the  pump  away  in  two  weeks. 
The  amount  of  water  encountered  at  this 
point  was  not  large,  being  just  about  sufficient 
to  keep  a  2-in.  pipe  flowing  full.  I  supjjose 
the  management  did  not  think  it  worth  while 
to  put  in  a  wood-lined  pump  and  pipes  for 
this  small  quantity  of  water,  yet  it  was  a  con- 
stant source  of  expense,  owing  to  the  neces- 
sity of  changing  the  pipe  and  getting  new 
pumps. 

It  occurred  to  me  one  day  that  an  air  lift 
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might  be  employed  for  handling  this  water.  I 
brought  this  device  to  the  attention  of  the 
general  superintendent,  and  he  assured  me 
that  if  the  trial  lift  be  made  to  work  he  would 
gladly  purchase  brass  pipe  of  which  to  make 
a  permanent  one. 

The  low  place  in  the  heading  where  the 
water  collected  had  been  partly  filled  with 
dirt,  I  secured  a  20-in.  terra-cot ta  pipe  and 
put  it  over  the  spot  where  I  wanted  the  hole 
dug  for  the  air  lift.  The  dirt  was  then  re- 
moved from  the  inside  of  this  pipe,  and  in  this 
way  it  was  lowered  into  the  debris.  Before 
reaching  solid  rock,  however,  some  old  tim- 
ber was  encountered.  It  was  necessary,  there- 
fore, to  remove  the  terra-cotta  pipe  and  cut 
away  this  timber,  after  which  the  pipe  was 
lowered  as  before  until  solid  rock  was  struck. 
A  4-in.  drill  was  then  made  from  an  old 
puncher  pick  on  the  end  of  which  a  iJ4-in. 
pipe  was  welded.  This  made  a  fairly  good  drill 
for  the  purpose.  With  this  drill  and  a  piece  of 
2-in.  pipe  with  a  bolt  in  the  bottom  used  as 
a  sludge  pump,  a  4-in.  hole  12  ft.  deep  was 
easily  put  down  by  two  men. 

When  this  drillhole  was  completed  I  took  a 
2-in.  pipe  and  about  8  in.  from  the  bottom  I 
cut  a  hole  6  in.  long  and  half  the  diameter  of 
the  pipe  in  depth.  On  the  upper  end  of  the 
pipe  I  placed  an  elbow  into  which  a  nipple 
was  screwed,  this  in  turn  connecting  with  a 
piece  of  hose.  A  length  of  5-8  in.  pipe  was  also 
secured  and  the  end  formed  into  a  sharp  re- 
turn bend,  this  end  hooking  into  the  open- 
ing in  the  lower  end  of  the  2-in.  pipe.  The 
whole  was  then  lowered  into  the  hole,  after 
which  the  upper  end  of  the  5-8  in.  pipe  was 
connected  to  an  air  line  that  had  been  em- 
ployed for  driving  the  pump  that  was  form- 
erly in  use  at  this  point. 

When  all  was  completed  the  air  was  turned 
on.  The  effect  was  surprising.  Water  was 
thrown  all  over  the  place.  The  air  was  con- 
sequently throttled  down  to  about  half  a  turn 
of  the  5-8  in.  globe  valve.  The  device  then 
practically  threw  a  steady  stream  of  water, 
completely  filling  the  2-in.  pipe. 

I  never  got  the  brass  pipe  that  had  been 
promised,  but  when  the  iron  pipe  eats  away 
it  does  not  take  more  than  about  2  hr.  to  put 
in  a  new  one.  Of  course,  this  is  much  more 
satisfactory  and  cheaper  than  buying  and 
placing  new  water  ends  on  the  pump  or  furn- 
ishing new  section  and  discharge  lines. 


Where  compressed  air  is  available,  the 
method  that  has  just  been  described  is  ex- 
tremely handy  for  removing  water  from  low 
places.  I  do  not  know,  however,  how  it 
would  work  if  the  discharge  line  was  a  long 
one. — Coal  Age. 

[It  is  to  be  supposed  that  the  5-8  in.  pipe 
above  spoken  of  was  standard  J^  in.  pipe,  the 
inside  diameter  of  which  is  almost  exactly 
5-8  in.— Ed.  C.  A.  M.] 


AIR  SUPERSEDES    STEAM    FOR  OIL 
BURNERS 

BY  C.    W.    HUNT,   JR. 

A  compressed  air  plant  with  an  interesting 
story  of  its  own  was  installed  about  a  year 
ago  at  the  works  of  the  California  Brick 
Company,  at  Niles,  California. 

This  brick  company  had  formerly  used  steam 
for  the  oil  burners  at  their  kilns,  but  had 
found  that  the  variation  in  pressure  due  to 
the  use  of  steam  made  it  necessary  to  use 
considerably  more  boiler  power  than  they 
thought  they  should  use,  and  therefore  they 
decided  to  try  out  compressed  air  for  the 
service. 

They  bought  a  14x10  Class  ER  i  compres- 
sor driven  by  an  electric  motor,  the  machine 
having  been  put  into  operation  about  15 
months  ago,  and  in  the  first  seven  months  of 
service  was  never  shut  down,  day  or  night. 
It  supplied  air  at  about  35  lb.  to  the  receiver, 
which  meant  about  30  lb.  at  the  oil  burners 
in  the  kilns. 

The  arrangement  for  this  oil  burning  in- 
stallation is  a  continuous  line  of  kilns  with 
an  air  pipe  and  an  oil  pipe  alongside,  and 
when  a  kiln  is  started  up  it  is  kept  at  full 
blast  for  four  days  and  then  allowed  to  cool 
down  for  three  days.  They  have  here  24 
kilns  used  exclusively  for  burning  pavement 
brick,  and  the  service  which  the  compressor 
renders  has  cut  down  the  cost  of  burning  the 
brick  to  about  25%  of  what  it  was  before  with 
the  use  of  the  boikrs,  as  the  actual  power 
consumed  is  now  only  about  42  B.  H.  P. 
where  previously  they  had  two  100  H.  P. 
boilers  in  full  continuous  service,  with  one  to 
spare  for  shut-downs;  and  these  boilers  have 
never  been  fired  since  the  compressor  was  in- 
stalled. 
San  Francisco,  Gal. 
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INTERCOOLER    EFFICIENCIES 

KV     FRANK     RICHARDS 

Two  Stage  air  compression  for  the  working 
pressures  most  commonly  used,  say  6  to  8 
atmospheres,  absolute,  may  be  said  to  be  now 
practically  universal,  at  least  where  new  com- 
pressors are  installed,  and  even  for  pressures 
as  low  as  4  atmospheres  two  stage  compres- 
sion is  well  warranted  and  quite  frequently 
employed.  The  practice  has  not  only  strong 
theoretical  backing  but  also  the  endorsement 
of  practical  experience. 

Various  advantages  may  be  cited  for  the 
arrangement:  an  actual  reduction  of  power 
output  per  unit  of  air  delivered,  a  more  equit- 
able distribution  of  load  per  revolution  or 
cycle  of  operation,  prevention  of  high  tem- 
peratures for  the  working  surfaces  and  con- 
sequently better  lubrication,  the  elimination 
of  moisture  and  the  delivery  of  the  air  in  bet- 
ter condition,  both  for  transmission  and  for 
ultimate  use. 

The  employment  of  two  stage  compression 
is  entirely  for  the  sake  of  the  cooling  of  the 
air  and  the  consequent  reduction  of  volume 
which  may  be  effected  between  the  stages, 
and  therefore  the  entire  responsibility  for  the 
economy  and  practical  success  of  two  stage 
compression  rests  with  the  intercooler.  Since 
the  general  adoption  of  two  stage  compres- 
sion, under  the  stimulus  of  competitive  manu- 
facture and  the  constant  aim  to  attain  to  ap- 
proximately perfect  efficiency,  the  intercool- 
ers  have  been  successively  improved  until  at 
present  there  is  little  more  to  look  for  in  that 
direction. 

With  perfect  intercooling  the  temperature 
of  the  air  entering  the  high  pressure  cylinder 
should  be  no  higher  than  the  intake  tempera- 
ture of  the  low  pressure  cylinder,  but  this 
is  not  attainable.  Efficient  intercooling  is  con- 
sidered to  be  attained  when  the  air  is  cooled 
to  within  20  degrees  F.  of  the  entering  cold 
water  temperature.  Compressor  builders  can 
show  actual  intercooler  temperature  reduction 
to  within  175^2  degrees  of  that  of  the  cooling 
water  with  a  flow  of  2^/2  gallons  per  minute 
per  100  cu.  ft.  of  free  air,  and  to  14I/2  de- 
grees with  4  gallons  of  water  per  minute. 

The  intake  air  temperature  and  the  tem- 
perature of  available  cooling  water,  with  the 
resulting  compression  efficiency  or  economy, 
must  vary  greatly  with  the  seasons.     In  the 


winter  months  when  temperature  is  low  and 
the  air  is  dense  a  compressor  will  deliver 
more  air  with  less  power  input  than  in  the 
hot  summer  months.  The  following  are  quite 
within  the  possibilities  of  working  air  temper- 
atures in  the  ordinary  range  of  the  seasons: 


Air  Intake 

Temperature 

70  deg.  F. 

32  deg.  F. 

o  deg.  F. 


Temperature   of   Air 
Entering  Intercooler 

254  deg.  F. 

175  deg.  F. 

I4.T  deg.  F. 


The  intercooler  air  pressure  of  course  will 
not  vary,  as  this  is  determined  by  the  relative 
capacities  of  the  low  pressure  and  the  high 
pressure  cylinders,  regardless  of  the  terminal 
pressures. 

Now  it  is  readily  seen  that  an  intercooler 
could  not  possibly  satisfy  the  theoretical  re- 
requirement  of  delivering  the  air  to  the  high 
pressure  cylinder  at  the  same  temperature  at 
which  it  enters  the  low  pressure  cylinder  if 
the  free  air  temperature  was  20  deg.  and  the 
cooling  water  temperature  50  deg.  Operat- 
ing under  such  conditions  would  impose  an 
overload  with  power  input  exceeding  normal 
by  about  12%.  With  air  intake  at  70  deg.  and 
cooling  water  at  50  deg.  it  would  be  easily 
possible  for  a  good  intercooler  to  deliver  the 
air  to  the  high  pressure  cylinder  also  at  70 
degrees,  this  constituting  what  might  be  called 
perfect  intercooling  efficiency  according  to  the 
definition. 

WATER   JACKETING 

Proper  water  jacketing  of  cylinder  and 
heads  is  an  important  detail  of  compressor 
design,  and  here  also  there  are  possibilities 
for  great  dififerences  in  efficiency.  Hot  air  is 
in  direct  and  constant  contact  with  the  cylin- 
der heads  and  very  effective  cooling  may  be 
accomplished  here.  It  has  been  found  that 
about  11%  of  air  cooling  is  effected  by  cylin- 
der jackets,  and  that  the  difference  between  a 
deep  head  jacket  with  proper  circulation  and 
one  so  shallow  and  so  piped  as  to  be  non-ef- 
fective can  show  a  loss  in  air  capacity  of  2% 
and  increase  in  horse  power  of  3%.  Some 
designers  have  held  the  idea,  which  of  course 
it  is  impossible  to  substantiate,  that  the  heat- 
ed film  of  air  next  to  the  head  in  the  clear- 
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ance  space,  with  head  not  jacketed,  would  re- 
duce the  actual  amount  of  air  lost  in  the 
clearance,  and  in  this  manner  increase  the 
volumetric  efficiency. 

THE   MOISTURE  IN   THE  AIR 

It  is  worth  while  to  consider  the  question 
of  moisture  in  the  air  as  affecting  power  con- 
sumption and  volumteric  efficiency.  The  mois- 
ture carrying  capacity  of  air  is  dependent  up- 
on and  its  limits  are  automatically  determ- 
ined by  its  pressure  and  its  temperature,  es- 
pecially the  latter.  Pounds  of  water  vapor 
in  1,000  cu.  ft.  of  air  at  different  temperatures 
and  per  cent,  of  saturation  are  as  follows: 


2h7o 

100°  F.       .705 
70  .285 

60  .205 

50  .145 

32  .075 


50%  75%  100% 

1.411  2. 1 17  2.823 

.570  .855  I. 140 

.410  .615  .820 

.291  .436  .582 

.150  .226  .301 


The  United  States  Weather  Bureau  records 
for  a  period  of  15  years  show  humidity  as 
follows.  We  table  a  number  of  localities  to 
show  that  100%  humidity  seldom  occurs: 

Humidity  8  A.  M.       Humidity  8  p.  m. 

New  York 76%  71% 

Chicago  78  72 

Denver   61  39 

El   Paso    53  26 

Helena    66  47 

Salt  Lake  City  59  46 

Seattle   86  66 

Portland    87  63 

San  Francisco.  87  JZ 

Los   Angeles. .  78  64 

For  the  convenience  of  the  writer,  with  a 
specific  case  in  mind,  we  may  here  consider 
the  operating  conditions  for  a  compressor 
located  at  Salt  Lake  City,  Utah. 

Assumed  average  conditions  for  Salt  Lake 
City  locality: 

Average  humidity 50% 

Elevation  5000  ft. 

Atmosphere    pressure    12.141b. 

Average  temperature   70°F 

Intercooler  pressure,  when  compressing  to 
too  lb.  gage  discharge  pressure  from  high 
pressure  cylinder,  and  if  load  is  balanced,  will 
be  approximately  26  lb.  or  a  little  more 
than  three  atmospheres  at  S,ooo  ft.  elevation. 


When  compressed  to  two  atmospheres,  the 
humidity  of  the  reduced  volume  will  then 
(become  100%,  and  at  three  atmospheres, 
117%.  Then  17%  of  the  entrained  moisture 
or  water  vapor  ^is  ready  to  precipitate  if  the 
temperature  of  the  air  holding  the  moisture 
is  sufficiently  low.  It  will  not  precipitate,  on 
account  of  its  velocity  through  intercooler, 
unless  the  temperature  has  been  reduced  to 
considerably  less  than  70°  F.  and  this  is  plain- 
ly impossible  with  cooling  water  at  50° F. 

The  temperature  at  which  condensation  or 
precipitation  begins  is  the  dew  point  or  the 
saturation  temperature  for  the  given  pressure. 
Air  at  atmospheric  pressure,  70  F.  and  100% 
humidity,  will  hold  in  suspension,  in  1,000 
cu.  ft.  volume,  1.14  lb.  of  water  vapor,  and  no 
precipitation  will  occur  unless  the  tempera- 
ture is  reduced  or  a  reduction  of  volume  by 
increased  pressure  causes  a  percentage  of 
humidity  above  the  point  of  saturation. 

The  claim  has  been  made  that  the  moisture 
can  be  shocked  out  of  the  air  during  its  pas- 
sage through  the  intercooler  by  moving  it  at 
high  velocity  against  obstructions  provided 
in  the  intercooler.  Velocity  in  an  intercooler 
can  be  considered  in  two  ways  only.  It  must 
be  high  enough  to  get  maximum  cooling  due 
to  the  sweeping  of  the  air  over  the  tubes.  It 
must  be  so  low  that  appreciable  drop  in  in- 
tercooler pressure  does  not  occur.  Intercool- 
ers  are  now  so  designed  and  built  that  pres- 
sure drop,  due  to  velocity,  is  kept  down  to 
3J/2  in.  to  4  in.  water  column,  or  0.126  to 
0.145  lb.  per  square  inch. 

Contrary  to  the  shock  idea,  if  compressed 
air  just  delivered  from  a  compressor  and  car- 
rying a  load  of  condensed  but  not  precipitat- 
ed moisture,  made  excessive  by  the  reduction 
of  volume,  could  be  kept  in  an  unmoving 
mass,  the  moisture  would  slowly  precipitate 
or  fall  to  the  bottom  of  the  receiver  as  its 
temperature  fell;  but,  as  air  is  usually  given 
no  time  to  stop,  only  a  small  portion  of  its 
moisture  is  deposited  in  the  receiver,  and  this 
only  when  the  temperature  has  been  reduced. 
The  balance  of  the  moisture  is  carried  along 
and  gradually  deposited  in  the  pipe  line. 

The  moisture  present  in  the  air  of  course 
displaces  a  certain  portion  of  the  air,  so  that 
any  given  volume  of  air  with  all  the  moisture 
it  can  carry  represents  an  actual  quantity  of 
air  slightly  less  than  the  same  volume  of  air 
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in  which  the  humidity  was  comparatively  low. 
Some  enthusiasts  have  greatly  exaggerated 
this  and  have  asserted,  or  as  least  suggested, 
that  a  standard  modern  compressor  could  be 
improved  to  the  point  of  delivering  15%  to 
30%  more  air  by  the  removal  of  the  moisture 
in  it.  It  is  true,  theoretically  at  least,  that  a 
little  more  air  could  be  put  through  the  com- 
pressor and  delivered  if  the  moisture  were 
abstracted  from  the  air  before  it  went  into 
the  compressor,  but  the  ini.rease  would  be 
only  about  1%  even  when  the  humidity  was  as 
high  as  100%.  Careful  tests  have  shown  that 
when  compressing  air  at  50%  intake  humidity 
and  when  the  water  is  cool  enough  to  precip- 
itate 75%  of  the  moisture  in  the  intercooler, 
there  is  a  loss  in  volumetric  efificiency  of 
about  J4  of  1%  when  correction  is  made  for 
humidity  and  temperature. 

Supposing  a  modern  two  stage  compressor 
to  be  running  under  average  conditions,  the 
only  improvement  it  could  be  expected  to  be 
made  would  be  a  reduction  of  hone  power  of 
about  1%  for  each  10  degrees  that  the  tem- 
perature of  the  air  leaving  the  compressor 
was  lowered. 

With  a  compressor  with  a  200  h.  p.  load, 
allowing  $25.00  per  h.  p.  year,  and  with  new 
intercooler  and  separator  costing  $500.00,  it 
would  take  ten  years  to  save  enough  to  pay 
the  cost  of  it,  with  no  other  saving  whatever. 

For  the  data  and  most  of  the  arrangement 
of  this  article  I  am  indebted  to  Mr.  Jos.  B. 
Mossman,  of  Salt  Lake  City,  Utah. 


LUBRICATION  OF  ROCK  DRILLS 

BY  CHARLES   C.   PHELPS 

Rock  drills  are  generally  regarded  as  the 
most  "rough  and  ready"  tools  in  use.  They 
can  withstand  almost  any  abuse.  As  a  conse- 
quence many  drill  runners  believe  that  any 
oil  is  good  enough  for  lubricating  a  drill. 
While  it  is  true  that  drills  will  run  with  al- 
most any  kind  of  oil,  it  is  beyond  question 
that  the  best  results  and  the  least  repair  costs 
are  obtained  only  by  employing  lubricants  es- 
pecially suited  to  the  service.  For  steam- 
operated  drills  a  good  quality  heavy-body 
steam  cylinder  oil  is  generally  found  to  be 
most  suitable.  For  air-operated  drills,  the 
usual  advice  is  to  employ  a  light  or  medium- 
body  oil  of  good  quality;  however,  recent  ex- 
periments have  shown  that  liquid   grease  is 


much  better  suited  for  air-operated  drills  un- 
der many  conditions  of  service.  This  lubri- 
cant has  been  used  successfully  with  both 
hammer  and  piston  drills,  mounted  and  un- 
mounted types.  Liquid  grease  is  particularly 
valuable  for  water  machines,  like  the  Leyner- 
IngersoU,  water  jackhamer  and  water  stope-" 
hamer,  for  the  reason  that  it  is  not  washed 
out  by  the  water  as  readily  as  oil  is. 

Liquid  grease  is  a  substance  that  has  the 
appearance  of  oil  and  flows  similarly,  but  oth- 
erwise has  the  characteristics  and  properties 
of  grease.  It  may  be  handled  in  an  ordinary 
oil  can  and  will  flow  freely  through  the  auto- 
matic lubricators  on  drills.  It  is  made  by  sev- 
eral of  the  oil  companies.  It  would  be  im- 
practical to  list  here  all  the  various  brands 
which  are  suitable  for  air-operated  drills,  but 
Texaco  transmission  grease  No.  2,  Polarine 
liquid  grease.  Keystone  liquid  grease  No.  5 
and  No.  6  have  been  found  to  give  satisfactory 
results. 

The  method  of  feeding  is  fully  as  important 
as  the  kind  of  lubricant  used.  Insufficient 
lubrication  results  in  slower  drilling  speed, 
power  wasted  in  friction,  and  a  more  rapid 
wearing  out  of  parts  with  consequent  higher 
repair  expense.  Lubricating  too  liberally  sim- 
ply increases  the  oil  bill  without  making  any 
appreciable  gain  in  the  operation  of  the  drill. 
Too  often,  the  matter  of  lubrication  is  left  to 
the  discretion  of  the  drill  runner,  who  either 
feeds  the  oil  too  liberally  or  forgets  to  re- 
plenish the  supply  until  the  drill  runs  dry  and, 
by  its  poor  performance,  reminds  him  that  it 
is  time  to  relubricate.  One  of  the  best  ways 
to  determine  whether  a  hammer  drill  is  get- 
ting sufficient  lubricant  is  to  notice,  when 
changing  steels,  whether  the  shank  has  oil 
on  it.  An  operator  soon  learns  to  tell  when 
a  drill  needs  lubricant  by  the  dry  appearance 
of  the  steel  shank. 

The  more  modern  drills  are  provided  with 
means  for  automatic  lubrication — features  of 
the  greatest  practical  value.  Sometimes  the 
oiling  device  is  an  integral  part  of  the  drill, 
and  sometimes  it  is  a  separate  part. 

Fig.  I  shows  the  arrangement  for  oiling 
employed  with  a  typical  stoping  drill.  The  oil 
well  is  in  the  handle  used  for  rotating  the 
stoper.  The  hollow  handle  A  fits  in  a  taper 
hole  in  the  valve  chest.  In  the  handle  is  a 
porous  plug  C,  beyond  which  is  the  oil  cham- 
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Fig.   3 


Fig.   4 
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ber.  Before  starting  the  machine,  oil  phig  B 
is  removed  and  tlic  chamber  in  the  handle 
filled  with  liquid  grease.  As  the  machine 
runs,  the  pulsations  of  the  air  in  the  supply 
chamber  of  the  chest  draw  the  oil  through 
the  porous  plug  into  the  machine.  Means  are 
provided  to  exhaust  any  pressure  in  the  han- 
dle after  the  air  is  shut  off  without  drawing 
the  oil  out  of  the  chamber.  The  porous  plug 
serves  the  double  purpose  of  regulating  the 
flow  of  oil  and  straining  out  any  dirt  or  grit 
it  may  contain.  A  somewhat  similar  arrange- 
ment is  used  with  jackhamers,  but  in  these 
drills  the  oil  chamber  is  placed  in  the  side 
of  the  cylinder. 

If  a  drill  does  not  embody  an  oiling  device 
as  an  integral  part  of  its  construction,  it  can 
be  fitted  easily  with  a  special  oiler,  of  which 
there  are  several  types  on  the  market.  In 
fact,  many  modern  drills  are  designed  to  be 
used  with  oilers  of  the  external  type. 

Fig.  2  shows  a  satisfactory  type  of  e.xternal 
oiler  which  embodies  an  oil  reservoir  of  about 
a  half-pint  capacity.  It  is  made  of  malleable 
iron  with  a  taper  plug  valve,  and  is  intended 
for  use  with  either  air-  or  steam-operated  pis- 
ton drills.  The  reservoir  is  closed  with  a 
screw  plug.  The  taper  plug  has  two  cups  on 
opposite  sides,  each  holding  about  a  teaspoon- 


ful  of  oil.  One  cup  is  always  in  communica- 
tion with  the  reservoir  and  tilled.  A  half-turn 
of  the  handle  empties  this  cup  into  the  supply 
passage  to  the  drill,  and  the  oil  is  carried  as  a 
spray  into  the  machine.  The  other  cup  is  filled 
ready  for  another  turn  of  the  handle.  The 
reservoir  holds  enough  oil  for  a  half-shift's 
run,  and  the  handle  should  be  thrown  about 
every  5  to  10  ft.  of  drilling.  The  right  amount 
of  oil  is  admitted  each  time,  with  no  loss  of 
oil  or  pressure. 

Another  type  of  oiler.  Fig.  3,  is  designed  to 
take  the  responsibility  for  proper  drill  lubri- 
cation out  of  the  hands  of  the  runner  and 
place  it  entirely  in  those  of  the  foreman.  It 
operates  by  the  pulsations  of  air  in  the  supply 
pipe  near  the  drill,  due  to  the  alternating  re- 
versals of  the  drill  piston,  and  from  the  na- 
ture of  its  operation  has  been  aptly  named 
the  "Heart  Beat"  oiler.  It  consists  of  an  oil- 
er body  containing  a  plug  carrying  a  cart- 
ridge of  wire  gauze  and  an  absorbent  material 
(Fig.  4).  The  body  is  screwed  into  a  tee,  to 
the  branch  of  which  the  drill  is  connected,  the 
oiler  coming  above  the  tee  and  the  throttle. 

The  cartridges  are  carried  in  boxes.  Three 
cartridges  will  suffice  for  one  shift.  The  drill 
runner  going  on  shift  gets  three  cartridges 
from   the   foreman,   and   coming  off   shift,   he 
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returns  three  dry  cartridges,  wliich  are 
dropped  in  a  tub  of  oil  and  recharged.  There 
is  no  way  of  drying  the  cartridges  except  by 
using  them  in  the  drill,  and  the  return  of  dry 
cartridges  is  proof  the  drill  has  been  properly 
oiled.  The  oil  is  not  wasted — blown  out  with- 
out doing  useful  work — but  is  fed  slowly  and 
used  to  best  advantage. 

The  "Heart  Beat"  oiler  not  only  enforces 
proper  lubrication  of  the  drill,  thus  reducing 
its  wear  and  increasing  its  capacity,  but  also 
economizes  lubricant.  This  type  of  oiler  is 
intended  only  for  use  with  air-operated  piston 
drills. 

Sometimes  drill  runners  introduce  oil 
through  the  hose,  pouring  it  in  before  con- 
necting the  drill  line  to  the  pressure  main, 
thereby  saving  themselves  the  trouble  of  un- 
screwing the  oil  plugs  of  the  drill.  This  prac- 
tice cannot  be  condemned  too  emphatically, 
for  the  oil  rapidly  destroys  the  rubber  lining 
used  in  ordinary  hose,  and  furthermore,  it 
carries  into  the  drill  any  particles  of  dirt  that 
may  have  lodged  in  the  hose. 

The  remaining  important  point  to  be  con- 
sidered in  connection  with  lubrication  per- 
tains to  grit,  dirt  and  other  foreign  matter.  It 
is  scarcely  necessary  to  mention  that  the 
working  parts  of  the  drill  should  be  cleaned 
frequently,  preferably  with  kerosene,  and  kept 
well  oiled  or  greased  while  standing  idle. 

Dirt  must  be  prevented  from  entering  the 
drill  either  with  the  lubricant  or  with  the 
compressed  air.  The  former  point  is  taken 
care  of  by  using  a  good  quality  of  liquid 
grease  only  or  oil  free  from  impurities  and 
keeping  the  supply  in  a  closed  vessel.  A  lit- 
tle grit  will  do  a  lot  of  damage  in  cutting  out 
cylinders,  valves  and  rotation  parts.  Small 
particles  of  grit  and  dtist  pass  through  the 
hose,  and  these  must  be  removed  before  en- 
tering the  drill,  usually,  by  an  air  strainer  or 
filter  of  some  type  placed  as  close  to  the  drill 
inlet  as  practicable. 

Fig.  5  shows  the  details  of  a  strainer 
placed  within  a  stoping  drill.  This  strainer 
consists  of  a  cup-shaped  disk  of  perforated 
metal  held  in  position  back  of  the  throttle 
valve  by  a  coiled  spring.  It  has  been  objected 
by 'some  that  a  strainer  such  as  this  will  re- 
sult in  loss  of  air  pressure.  However,  tests  at 
various  pressures  have  shown  that  no  reduc- 
tion in  air  consumption  or  loss  of  power  oc- 


curs through  its  use.  If  the  work  done  by  the 
machine  falls  ofif,  it  is  an  indication  that  the 
strainer  is  clogged  with  dirt  and  needs  clean- 
ing. It  will  be  noticed  that  the  air  inlet  is  en- 
larged at  the  strainer,  permitting  an  unre- 
stricted flow  of  air. 

Fig.  6  shows  another  type  of  strainer,  which 
is  principally  intended  for  use  on  stopc  drills. 
The  straining  medium  consists  of  a  piece  of 
perforated  metal  rolled  into  the  form  of  a 
tube.  The  connection  of  which  this  type  of 
strainer  is  a  part  should  always  remain  at- 
tached to  the  valve  chest  when  the  machine 
is  disconnected  from  the  pressure  line  to  pre- 
vent dust  from  entering  the  tool  while  lying 
idle.  Dirt  collects  on  the  inside  of  the  strain- 
ing tube  and  may  be  easily  removed  from  time 
to  time  by  taking  the  device  ofT  the  drill  and 
blowing  air  through  it  from  the  end  opposite 
that  into  which  air  ordinarily  enters.  Fig.  7 
shows  a  sectional  view  of  an  angle  filter, 
which  forms  a  part  of  the  standard  equipment 
of  certain  water  drills. 

The  straining  medium  in  the  filter,  illus- 
trated in  Fig.  7  consists  of  a  tube  of  brass 
wire  cloth  through  which  the  air  must  pass 
to  enter  the  machine.  The  area  through  this 
tube  is  greatly  in  excess  of  the  area  of  the 
inlet  and  outlet  passages,  which  insures  a 
free  flow  of  air. — Eng.  and  Min.  Journal. 


COMPRESSED  AIR  AS  A  COOLANT  IN 
METAL  CUTTING 
In  milling  cast  iron  and  sinnlar  operations 
where  the  production  of  short  chips  makes 
lubrication  of  the  bearing  between  the  chip 
and  lip  of  the  tool  a  matter  of  nn'nor  im- 
portance, satisfactory  results  may  often  be 
obtained  by  the  use  of  compressed  air  deliv- 
ered to  the  tool  and  work  in  such  a  way  that 
it  absorbs  the  heat  generated  by  the  cut.  An 
advantage  of  the  use  of  compressed  air  is 
that  there  is  absolutely  no  tendency  to  gum, 
and  the  work  is  clean  and  dry  when  it  leaves 
the  machines;  also,  absence  of  moisture  does 
away  with  all  danger  of  rusting  the  work 
or  machine  parts.  Fig.  i  shows  the  method 
of  applying  compressed  air  in  milling  a  type- 
writer part  in  the  plant  of  the  Royal  Type- 
writer Co.,  Hartford,  Conn.  This  bar  has  a 
slot  7-32  inch  wide  by  1.3-32  inch  deep  milled 
for  its  entire  length,  which  is  8K  inches.  The 
compressed   air  is   delivered  through   an   air 
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line  arranged  in  such  a  way 
as  to  decrease  the  pressure 
at  the  machine  to  one  pound 
per  square  inch.  At  each 
side  of  the  miUing  cutters 
there  are  pipes  A  bent  to 
the  same  radius  as  the  cut- 
ters; a  number  of  holes  are 
drilled  in  these  pipes,  so  that 
air  impinges  directly  upon 
the  milling-cutter  teeth.  The 
pressure  of  the  air  is  not 
sufficient  to  cause  the  chips 
to  be  blown  around,  but  the 
air  absorbs  heat  from  the 
cutters  and  work,  prevent- 
ing overheating  and  exces- 
sive wear.  The  slot  is  fin- 
ished at  a  single  cut  by  mill- 
ing cutters  2Ya  inches  in  di- 
ameter which  run  at  120 
revolutions  per  minute.  One 
piece  is  finished  in  one  min- 
ute, twelve  seconds.  When  finished  the  work 
is  sufficiently  cool  so  that  it  can  be  picked  up 
and   held   in   the   hand. 

Fig.  2  shows  another  example  of  the  appli- 
cation of  compressed  air  for  cooling  cutting 
tools.  In  this  case  the  operation  is  per- 
formed on  a  Cleveland  automatic.  The  work 
is  a  0.20  to  0.30  per  cent  carbon  machine-steel 
piston-pin;  this  is  of  particular  interest  be- 
cause although  it  is  known  that  compressed 
air  can  be  used  in  drilling  cast  iron  with  sat- 
isfactory results,  few  mechanics  would  expect 
to  be  able  to  use  it  in  deep-hole  drilling  oper- 
ations in  machine  steel.  The  automatic  screw 
machine  is  fitted  up  with  the  regular  oil-feed 
mechanism  for  the  turret  tools,  but  instead  of 
forcing  the  oil  through  the  piping,  com- 
pressed air  is  delivered  at  a  pressure  of  75 
pounds  per  square  inch.  The  drill  is  a  regu- 
lar high-speed  steel  oil-tube  type,  with  cut- 
ting edges  ground  to  break  up  the  chips  so 
that  tl>cy  may  be  readily  removed.  So  effi- 
cient is  the  compressed  air  that  it  is  found 
imneres.sary  to  withdraw  the  tool  until  the 
piece  has  been  completely  drilled  to  a  depth 
of  5  inches,  using  a  feed  of  0.015  inch  per  revo- 
lution and  a  surface  speed  of  70  feet  per  min- 
ute. This  speed  is  lower  than  a  high  speed 
siecl  drill  will  stand,  but  it  has  been   found 
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that  a  heavy  feed  with  a  lower  speed  gives 
the  best  results,  as  it  produces  chips  which 
may  be  easily  blown  out.  The  chips  are  quite 
cool  when  they  leave  the  hole  and  an  excel- 
lent finish  is  produced.  Before  adopting  com- 
pressed air,  lard  oil  was  used  for  this  job,  but 
this  proved  unsatisfactory  due  to  heating  and 
binding  of  the  drill  before  the  lubricant  had 
reached  the  bottom  of  the  hole.  Apparently 
the  oil  made  the  chips  adhere  to  one  another 
and  prevented  them  from  being  washed  out 
freely,  while  with  the  air  the  chips  are  kept 
clean  and  cool  and  are  blown  out  as  rapidly 
as  they  are  produced.  This  method  is  used 
at  the  plant  of  the  Dayton  Motor  Car  Com- 
pany, Dayton,  Ohio. — Edward  K.  Hammond 
in  Machinery. 


COMPRESSOR    UNLOADER    SAVES 
POWER 

BY    C.    W.    HUNT,    JR. 

An  installation  which  should  be  of  interest 
to  readers  of  Compressed  Air  Maga/ine  is 
that  of  a  15  and  9x12  Imperial  Tvpc  X132 
compressor  installed  at  the  mine  of  the  Round 
Mountain  Mining  Company,  Round  Moun- 
tain, Nevada. 

This  machine  has  been  in  use  about  four 
years,  and  was  at  first  equipped  only  with  an 
inlet  loader  of  the   Imperial  type.     Another 
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compressor  having  been  purchased  with  a 
discharge  line  unloader  it  was  suggested  that 
a  discharge  line  unloader  should  be  applied 
also  to  this  machine.  For  three  or  four 
months  the  management  objected  that  they 
did  not  want  to  go  to  the  additional  expense 
of  $6d.oo.  They,  however,  finally  decided  to 
instal  the  discharge  line  unloader  in  conjunc- 
tion with  their  inlet  unloader,  and  in  the  first 
month's  operation  the  actual  saving  was 
$15.20. 

The  next  month  they  ran  one  shift  of  10 
hours  each  day  for  28  days  in  the  month,  and 
the  saving  in  their  power  bill  was  figured  out 
by  them  to  be  slightly  over  $28.00  for  the 
month,  this  due  entirely  to  the  use  of  the  dis- 
charge line  unloader.  If  there  is  a  better  in- 
stance of  money  saving  by  a  small  investment 
in  an  improved  appliance  I  do  not  know  of  it. 

San  Francisco,  Cal. 


AIR  AND  HEAT  FOR  DRYING 

BY    GILBERT    C.    SHODWELL* 

Drying  is  not  accomplished  directly  by  heat 
nor  by  air  alone,  but  air  is  a  common  and  con- 
venient medium  which  if  properly  applied  is 
capable  of  absorbing  and  conveying  moisture. 
Air  will,  as  we  may  say,  dissolve  water  in 
practically  the  same  way  that  water  will  dis- 
solve any  such  substance  as  sugar  or  salt. 
Water  at  any  temperature  will  take  up  only 
a  certain  amount  of  sugar  or  other  ?olid  solu- 
tion. Beyond  a  certain  point  (termed  the 
saturation  point)  no  more  sugar  can  be  dis- 
solved by  the  water  if  the  temperature  re- 
main the  same.  In  order  to  absorb  more  su- 
gar or  salt  in  the  same  volume  of  water,  the 
temperature  of  the  water  must  be  raised. 
Moreover,  the  process  of  absorption  of  the 
sugar  or  salt  will  be  materially  accelerated 
if  the  water  be  put  in  motion. 

There  are  thousands  of  dry  rooms  through- 
out the  country  which  have  in  them  gas  burn- 
ers, steam  coils,  or  other  sources  of  heat,  and 
which  have  no  air  outlet.  They  are,  in  eflfect, 
merely  sweat  rooms — they  are  exceedingly  in- 
efTicient.  They  only  accomplish  results  par- 
tially and  even  so,  take  a  far  longer  time  to  do 
this  partial  work  than  is  necessary. 

In  some  cases  these  sweat  rooms  have  ef- 


*Abstract   of   paper   before   American    So- 
ciety of  Heating  and  Ventilating  Engineers. 


fccted  a  fraction  of  the  solution  of  the  prob- 
lem by  the  use  of  fans  on  the  ceiling  or  else- 
where so  as  to  keep  the  air  in  motion  and 
bring  about  a  condition  somewhat  analogous 
to  the  stirring  of  the  cup  of  cofifee  with  sugar 
in  it.  But  it  is  at  once  apparent  that  these 
fans  merely  churn  the  air,  and  as  all  the 
moisture  is  kept  in  the  room,  that  this  air, 
without  being  changed,  cannot  be  of  any  use 
for  drying  when  once  it  has  reached  the  point 
of  saturation. 

It  is  true  that  there  are  certain  operations 
which  demand  a  circulation  and  recirculation 
of  the  same  volume  of  air  several  times 
through  a  dry  room  before  it  is  finally  dis- 
charged into  the  outside  atmosphere,  but  the 
large  majority  of  drying  problems  are  served 
best  by  blowing  properly  heated  air  into  the 
dry  room,  then  bringing  it  into  intimate  con- 
tact with  the  products  to  be  dried,  and  finally 
allowing  it  to  be  discharged  from  the  room. 

DRYING    AT   LOW    TEMPERATURE 

All  have  noticed  the  ice  which  accumu- 
lates on  the  outside  of  the  ammonia  pipes  in  a 
refrigerating  plant  and  are  no  doubt  aware 
that  this  ice  is  formed  from  the  water  or 
moisture  which  is  condensed  from  the  air  in 
the  room,  because  its  temperature  has  been 
reduced  so  much  that  it  cannot  retain  all 
the  moisture  which  it  carried  at  the  higher 
temperature;  so  dew  forms  on  the  pipes  and 
is  frozen.  If  air  which  was  saturated  at  32 
deg.  Fahr.,  has  its  temperature  raised  to  70 
deg.,  it  will  be  very  dry,  having  a  relative 
humidity  of  only  about  18  per  cent. 

It  is  possible  and  perfectly  feasible,  and  is 
moreover  common  practice,  to  accomplish 
drying  at  as  low  a  temperature  as  70  deg. 
Fahr.  This  is  resorted  to  extensively,  in  the 
drying  of  products  which  will  not  stand  a 
higher  temperature,  such  as  the  drying  of 
motion  picture  films,  etc.  In  such  cases  the 
air  is  first  of  all  "squeezed"  dry  of  its  mois- 
ture by  means  of  refrigerating  it  and  after- 
wards this  dry  air  has  its  temperature  raised 
to  the  required  degree. 

AIR   IS   CHEAP 

As  a  drying  medium  air  costs  nothing;  70 
cu.  ft.  of  manufactured  city  gas  will  raise  the 
temperature  of  20,000  cu.  ft.  of  air  from  70  deg. 
to  170  deg.  Fahr.,  or  10,000  cu.  ft.  of  air  from 
70  deg.  to  270  deg.  Fahr.,  with  an  air  heater  to 
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be  described  later.  Twenty  thousand  cu.  ft.  of 
air  at  170  deg.  Fahr.,  if  saturated,  will  carry 
away  more  than  25  lbs.  of  water;  10,000  cu.  ft 
of  air  at  270  deg.  Fahr.,  would  carry  away  an 
infinite  amount  of  moisture  (because  this  tem- 
perature is  above  the  boiling  point  of  water) 
if  the  air  contained  sufficient  heat  to  evapor- 
ate the  water.  If  air  with  100  per  cent,  hu- 
midity and  at  70  deg.  Fahr.  be  passed  through 
this  air  heater  so  as  to  increase  its  tempera- 
ture to  80  deg.  Fahr.,  its  humidity  will  then 
be  reduced  to  less  than  50  per  cent.  If  its 
temperature  be  increased  to  170  deg.  Fahr., 
its  humidity  will  be  reduced  below  0.09  per 
cent.  This  air  will  be  very  much  drier  than 
is  ever  found  in  nature  and  will  absorb  mois- 
ture very  rapidly  indeed. 

A  concrete  example  will  illustrate  this:  If 
saturated  air  at  say,  70  deg.  Fahr.  has  its 
temperature  increased  only  10  deg.,  it  can 
then  absorb  as  much  more  water  as  it  carried 
at  70  deg.  and  still  have  a  humidity  of  less 
than  50  per  cent.  This  is  clearly  seen  from 
Fig.  I,  which  shows  the  quantity  of  moisture 
that  one  pound  of  air  will  contain  when  sat- 
urated at  different  temperatures.  The  hotter 
the  air  the  more  moisture  it  can  carry.  10,- 
000  cu.  ft.  of  air  at  270  deg.  Fahr,  contains 
sufficient  heat  to  evaporate  more  than  50  lbs. 
of  water,  but  in  so  doing  it  gives  up  some 
of  its  heat,  bringing  the  air  again  below  the 
boiling  point  of  water.  From  this  it  is  evi- 
dent that  to  carry  away  this  amount  of  mois- 
ture efficiently,  about  twice  this  quantity  of 
air  should  be  figured. 

HEATING  IS  NOT  DRYING 

An  even  load  of  lacquered  or  japaned  goods 
has  but  an  infinitesimal  fraction  of  soluble 
vapor  to  the  total  of  air  in  the  oven,  so  that 
this  quantity  of  air  is  well  able. to  take  care 
of  the  vapor  as  a  rule.  The  heating  of  pro- 
ducts in  an  oven  such  as  lacquered  or  ja- 
panned goods  is  strictly  a  baking  proposition 
and  although  they  become  dry,  it  is  not  the 
same  kind  of  drying  as  takes  place  when  wet 
products  are  dried  in  a  dry  room.  Meat, 
bread,  etc.,  when  placed  in  an  oven  are  not 
dried  in  the  proper  sense  of  the  word,  al- 
though they  may  give  up  some  of  their  mois- 
ture, but  the  physical  and  chemical  composi- 
tions of  such  products  are  definitely  changed 
and  we  call  this  change  "baking."  It  is  there- 
fore probably  a  confusion  between  the  pro- 
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FIG.     I.       MOISTURE    IN    ONE    POUND    OP    AIR. 

cesses  o'f  baking  and  drying  which  has  led 
many  people  astray. 

In  order  to  use  heated  air  for  drying  so  that 
results  will  be  entirely  satisfactory  it  must  be 
heated  efficiently,  and  this  has  taken  many 
years  of  thought  and  experimentation  on  the 
part  of  engineers.  The  mere  heating  of  air 
by  the  means  previously  in  vogue  would  have 
been  a  great  handicap  to  success  owing  to 
their  inefficiency,  but  this  has  been  overcome 
by  the  use  of  a  suitable  heater. 

Calculation  of  the  size  of  heater  to  use  on 
any  particular  installation  is  very  simple.  Ex- 
perience has  shown  that  it  is  desirable  to 
change  the  air  in  the  average  dry-room  from 
two  to  five  times  per  minute,  and  the  air 
should  be  supplied  at  the  highest  temperature 
which  the  material  to  be  dried  will  stand.  The 
proper  temperatures  for  different  materials 
are  given  in  Table  i.  When  high  tempera- 
tures are  used  for  drying,  that  is,  tempera- 
tures above  250  deg.  Fahr.,  the  oven  or  dry- 
room  must  be  well  insulated  to  prevent  the 
loss  of  heat  through  its  walls. 

AIR    CIRCULATION 

Also  the  distribution  of  the  heated  air  is 
important.     It   is  necessary  that  the  heated 
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TABLE   1.     TEMPERATURES    REQUIRED   FOR  DRYING  DIFFERENT 

MATERIALS. 

Temperature 
Required 
(deg.  fahr.) 

t 

t 
t 
150-190 
150-220 
150-190 
90-140 
110-150 

t 
120-180 
120-180 
120-180 
120-180 
140-180 
140-180 
150-200 
c,   etc. 

*Can  be  dried  at  any  temperature  under  300  deg   fahr.,  that  it  is  convenient  to  use. 
tDepending  on  nature. 


Dr>'ing 
Treated    or    dyed    paper 

Temperature 

Required 
(deg.  fahr.) 

150-220 

Drying 
Herbs 

Glued  paper 

160-300* 

Barks 

Glued  tapes 

160-300* 

Pills 

Pasted  ribbons 

160-200 

Furs 

Printing  ink 

70-300* 

Size  on  paper 

Felt    Hats 

140-180 

Bedding 

Glued  Ladies'  Hats 

140-180 

Nuts 

Matches 

140-180 

Cereals 

Macaroni 

110-150 

Glassware 

Photo  Prints 

90-110 

Hops 

Photo  Negatives 

90-110 

Rags 

Photo  Films 

90-110 

Overalls 

Feathers 

150-180 

Bathing  suits 

Hair  Goods 

150-190 

Blankets 

Clothes 

t 

Knitted   Fabrics 

Drugs 

t 

Gut 
etc.,   etc.,   etc. 

air  from  ilie  iieaier  be  distributed  directly  to 
the  product  to  be  dried  by  means  of  air  ducts 
or  pipes.  If  the  air  be  merely  blown  into  the 
dry-room,  most  of  it  will,  except  in  rare 
cases,  pass  around  the  sides  of  the  product 
next  to  the  walls  of  the  room  and  be  wasted 
Great  care  should  be  used  in  the  arrangement 
of  the  product  to  be  dried,  to  see  that  the  air 
will  circulate  through  or  about  every  particle 
of  it;  the  results  will  repay  the  effort. 

In  calculating  drying  problems,  if  greater 
accuracy  be   required,   Table  2  may  be   em- 

TABLE  2 


ployed.  Column  A  of  the  table  shows  the  air 
temperatures  leaving  the  heater  to  enter  the 
dry-room;  columns  B  and  D  give  the  greatest 
possible  amount  of  moisture  which  can  be  ab- 
sorbed at  each  temperature;  columns  C  and 
F  show  how  much  air,  when  saturated,  will 
take  up  one  lb.  of  water. 


A  PRACTICAL  PROBLEM   IN  DRYING 

Suppose  blankets  are  to  be  dried,  that  when 
dry,  they  weigh  100  lb.,  and  when  wet, 
200    lb.:    the    amount    of   water   to    be    evap- 

MOISTURE  REMOVING  CAPACITY  OF  AIR 

Entering  Half-Saturated. 

(oOfo  Relative  Humidity) 

at  70  deg.  fahr. 


Entering  Heater  Saturated, 
at  70  deg.  fahr. 


A 

B 

C 

D 
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Temp,  of  Air 

Water-carrying 

Cu.  ft.  of  air 
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Cu.  ft.  of  ai 

entering  Dry- 

capacity  of 

air 

(at  saturation) 

capacity  0 

f  air 

(at  saturation 

room 

G; 

rams  per 

lb. 

required  per 

Grains  per 

lb. 

required  per 

deg.  fahr. 

of  air 

lb.  of  water 
vapor 

of  air 

lb.  of  water 
vapor 

80 

11.6 

8240 

28.6 

3300 

90 

23.9 

4050 

39.7 

2380 

100 

36.3 

2640 

51.2 

1845 

110 

48.8 

1965 

62.5 

1515 

120 

61.8 

1525 

74.5 

1270 

130 

74.8 

1280 

87.0 

1085 

140 

87.8 

1090 

99.5 

950 

150 

101.8 

934 

112.0 

845 

160 

116.3 

827 

125.0 

755 

170 

130.8 

732 

138.0 

685 

180 

145.3 

662 

151.0 

625 

190 

159.8 

600 

164.5 

575 

200 

174.3 

562 

178.5 

530 
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orated  will  then  be  100  lb.  Assume  the  dry- 
room  to  be  7  by  5  by  10  ft.,  or  350  cu.  ft.,  that 
the  air  enters  it  at  140  deg.  fahr.,  and  the 
number  of  cubic  feet  of  heated  air  per  hour 
at  that  temperature  to  be  38,500  with  a  small 
heater.  We  find  from  column  C,  Table  2, 
that  1,090  cu.  ft.  of  air  are  required  per  pound 
of  water.  Thus  for  100  lb.  of  water,  109,000 
cu.  ft.  would  be  required.  Hence  the  time 
taken,  theoretically,  to  dry  the  blankets  would 

109000 
be  hours,  or  about  170  minutes,  if  the 

38500 


"used"  air  be  saturated.  In  practice,  the  air 
will  not  become  saturated  so  this  time  should 
be  doubled.  A  large  heater,  which  has  dou- 
ble the  capacity  of  the  small,  will  do  the  same 
work  in  half  the  time  or  twice  the  work  in 
the  same  time.  It  is  interesting  to  note  that 
this  method  of  calculation  checks  up  with  the 
first  method.  Thus:  109,000  cu.  ft.  in  170  min- 
utes, is  equal  to  about  650  cu.  ft.  per  minute. 
The  heater  has  a  capacity  of  about  650  cu. 
ft.  per  minute.  The  dry-room  has  a  volume 
of  350  cu.  ft.,  which  thus  allows  about  two 
changes  of  air  per  minute;  or,  with  the  great- 

Exhausf  Damper 


Hot  Air  Delivery  Fipe 


Air  Irrhake 


Fan  Blotter  I 
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er  allowance  advised  as  a  "factor  of  safety" 
and  if  the  air  were  doubled,  there  would  be 
3J/2  to  4  changes  of  air  per  minute,  which 
checks  with  the  estimate  of  2  to  5  changes  per 
minute  previously  made. 

To  calculate  the  volume  of  air  at  any  gas 
consumption  other  than  the  maximum,  the 
following  formula  may  be  used: 


C  = XBXGXK. 

A2 

Where  C=Capacity  in  column  F; 

E=Value  shown  in  column  E; 

A2=Value  shown  in  column  A2; 

B=:B.t.u.  per  cu.  ft.  of  gas; 

G=Gas  consumption  in  cu.  ft.  per  hr.; 

K=A  constant  depending  on  the  effi- 
ciency which  is  high  at  low  tem- 
peratures and  gradually  falls  from 
90  per  cent,  at  80  deg.  Fahr.  to  75 
per  cent,  at  300  deg.  Fahr.  80  per 
cent,  is  a  fair  average.  Therefore, 
use  K  as  0.8. 

EFFICIENCY  OF   HEATED   AIR 

Heated  air  in  motion  is  the  cheapest  and 
most  efficient  drying  medium;  it  will  absorb 
any  kind  of  moisture,  vapors,  or  gases.  The 
effect  of  the  weather  on  this  method  is  negli- 
gible; it  can  be  used  all  day  and  every  day. 
Cold,  natural  air,  even  on  a  fine  day,  takes 
from  six  to  thirty  times  as  long  as  air  sup- 
plied this  way;  it  will  accomplish  in  a  day 
what  would  take  a  week  by  ordinary  drying 
methods.  Most  important  is  the  absolute 
temperature  control  easily  maintained  with 
this  system  of  drying.  From  Table  2  it  is 
evident  that  the  drying  temperature  may  vary 
considerably   for  the   same   substance. 

It  is  possible  to  deliver  the  heated  air  so 
that  it  may  be  used  for  drying  products  in 
the  dry  room  which  will  materially  affect  the 
rate  of  drying.  For  instance,  if  blankets  or 
other  goods  be  placed  in  a  heap  on  the  floor, 
so  that  air  cannot  reach  the  innermost  parts, 
their  drying  may  be  a  matter  of  hours  instead 
of  minutes. 

Figs.  2  and  3  give  a  diagrammatic  repre- 
sentation of  the  methods  of  connecting  an  air 
heater  with  a  drying  room,  first,  by  blowing 
the  air  through,  and  second,  by  exhausting  it. 


FIG.    I. 

COUNTERBALANCED     HAMMER 
DRILL   HOLDER 

The  two  little  half  tones  on  this  page  tell 
quite  clearly  the  story  of  a  novel  drill  mount- 
ing recently  put  on  the  market  by  the  Jack- 
son, Schmitz  &  Shanks  Engineering  Com- 
pany, Chicago.  The  holder  is  designed  to 
hold  any  of  the  standard  pneumatic  tools 
weighing  from  20  to  150  lb.  It  is  quickly  ad- 
justed by  the  workmen  to  suit  a  wide  variety 
of  conditions,  and  when  the  arm  is  fully  ex- 
tended as  in  Fig.  2,  there  is  an  operating 
range  of  16  ft.  without  shifting. 

TJie  device  is  shown  here  as  of  general  in- 
terest to  our  readers  and  for  whatever  it  may 
be  worth  in  practice.  It  can  scarcely  fail  to 
be  noticed  that  with  it  in  use  the  hammer 
drill  ceases  to  be  an  instantly  portable  one- 
man  tool,  although  there  might  be  conditions 
which  would  favor  its  employment. 


FIG.    2. 


8342 


COATPRF.SSED  ATR  MAGAZINE. 


9000  o 
8000  « 
7000 '^ 
6000 
5000 
4000 
3000 
2000 
000 
0 


60    65     70     75     80     85     90    95     100   105    110     115    120   125    130 
Air  Pressure  at  Machine,  Fbunds 

CHART  FOR  FINDING  FACTORS  FOR  AIR  CONSUMPTION 

OF  DRILLS 


CHART     FOR     FINDING     AIR     CON- 
SUMPTION  OF  DRILLS 

BY    ROBF.RT    S.    LEWIS* 

The  accompanying  chart  is  a  modification 
of  the  one  appearing  in  "Rock  Drilling,"  by- 
Dana  and  Saunders,  with  the  addition  of 
data  for  hammer  drills  and  basing  the  dia- 
gram on  an  air  pressure  of  90  lb.  per  sq.  in.  at 
the  drill  instead  of  75  lb.,  to  conform  more 
nearly  with  the  requirements  of  modern 
practice. 

Tlie  inclined  lines  are  based  on  a  sea-level 
datum  and  90  lb.  pressure  per  sq.  in.  at  the 
drill.  This  gives  a  factor  of  i;  for  any  other 
altitude  or  pressure  at  drill,  the  factor  is 
found  at  the  left  margin,  passing  there  from 
the   intersection   of   the   inclined   line   of  the 


*Associate  professor  of  mining,  University 
of  Utah,  Salt  Lake  City,  Utah. 


given  altitude  with  a  vertical  through  the 
given  pressure. 

The  average  consumption  of  air  for  both 
piston  and  hammer  drills  is  given  in  Table  I. 
Hammer  drills,  vary  so  in  air  consumption 
that  only  general  figures  can  be  given.  Cata- 
logs from  drill  manufacturers  will  give  the 
consumption  for  any  particular  drill,  and  gen- 
erally at  90  lb.  pressure  and  at  sea  level.  By 
means  of  the  chart  the  consumption  for  other 
conditions  can  be  quickly  found. 

In  case  mor^e  than  one  drill  is  used,  the  fac- 
tor by  which  to  multiply  the  air  consumption 
of  one  drill  to  determine  the  consumption  of 
a  number  is  to  be  taken  from  Table  2.  This 
is  based  on  manufacturers'  statements.  When 
a  number  are  working,  they  are  seldom  all 
running  at  the  same  time.  This  table  covers 
the  requirements  from  one  to  sixty  drills. — 
Eng.  and  Min.  Journal. 
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TABLE  1. 


Drills,  in. 
Ca.ft.  ... 


Stopers 
48-55-58 


AIR  CONSUMPTION  OF  ROCK  DRILLS,  CU.FT.  PER  MIN. 

90  Lb.  at  Sea  Level.     Piston  Drills 

2        2^ 
68       87 

90  Lb.  at  Sea  Level.     Hammer  Drills 
Drifters  Sinkers  Block  Holing      Hitch  Cutters 

40-60  38-60  25-30  15-25 


?^ 

2\ 

2] 

3 

35 

31  • 

3; 

4J 

5 

92 

98 

118 

125 

129 

136- 

161 

210 

250 

TABLE  2.     AIR  CONSUMPTION  FOR  MORE  THAN  ONE  DRILL 

2  3  4  5  6  7  8  9  10 

1.8  2.7  3.4  4.1  48  5  5  6  1  6.7  73 
12  15  20  25  30  35  40  50  60" 
8.4     10.3      12.8      15.1      17  3      19  7     22  0     26  5     30  5 


No.  of  Drills...  1 

Factor 1.0 

No.  of  Drills...  11 

Factor 7.8 


MINE  UNWATERING  WITH  AIR  LIFT 

BY    S.    H.    BROCKUNLER 

The  unwatering  of  the  Herman  mine  at 
Westville,  Calif.,  recently  accomplished,  pre- 
sented some  unusual  features.  The  large 
pump  had  been  submerged  through  the  care- 
lessness of  a  foreman,  and  the  small  pumps, 
while  efficient,  were  not  capable  of  handling 
the  water  rapidly.  It  was  therefore  decided 
to  try  air  lifts. 

The  shaft  was  inclined  at  an  angle  of  52 
deg.,  and  was  400  ft.  deep.  When  the  mine 
was  closed  down,  three  years  before,  256  ft. 
of  4-in.  air  column  was  left  in  the  shaft,  with 
the  expectation  of  using  it  for  air  to  run  the 
pumps  and  drills  at  a  higher  level.  The  lower 
end  was  therefore  closed,  but  water  leaked  in 
and  the  column  was  found  full. 

It  was  decided  to  use  this  air  pipe  for  the 
lift,  but  before  doing  so  it  was  necessary  to 
shoot  the  lower  end  ofif  and  this  involved  sev- 
eral nice  problems.  The  length  of  the  column 
was  first  carefully  measured  by  weighting  a 
steel  tape  and  lowering  it  within  the  column. 
It  was  then  calculated  where  a  shot  should 
be  placed  to  come  midway  between  the  wall 
plates  of  the  shaft,  near  the  bottom  of  the 
pipe,  so  that  it  would  not  disturb  the  timbers. 

The  cartridge  was  prepared  by  binding  four 
sticks  of  40%  dynamite  tightly  together,  prim- 
ing it  with  two  electric  detonators,  attach- 
ing their  terminals  to  No.  18  insulated  copper 
wire,  carefully  binding  the  connections  with 
water-proof  tape  and  daubing  the  latter  with 
pitch.  In  order  to  use  the  insulated  wire  for 
lowering  the  cartridge,  as  well  as  for  firing  it, 
a  half-hitch  was  made  with  the  wires  around 
the  cartridge,  securing  them  firmly,  so  that 
there  would  be  no  pull  on  the  detonators. 
The  cartridge  was  weighted  by  attaching  to 
it  a  piece  of  i-in.  pipe  cut  to  such  a  length 


that  it  would  support  the  cartridge  at  the 
place,  above  the  bottom  of  the  column,  where 
it  was  desired  the  explosion  should  occur. 

The  preliminary  tests  were  made  with  the 
insulated  wire  and  detonators  by  firing  a  pair 
of  detonators  under  water,  after  a  submer- 
gence of  half  an  hour,  when  it  was  found  that 
it  took  six  ordinary  dry  cells  connected  in 
series  to  get  good  results.  When  everything 
was  ready,  the  cartridge  was  lowered  nearly 
to  the  bottom  of  the  column  before  meeting 
an  obstruction — a  tee,  as  was  afterward 
found.  If  it  had  not  been  for  the  pipe  weight, 
the  work  would  have  been  held  up  at  that 
point,  but  by  gently  raising  and  lowering  the 
cartridge,  the  pipe  finally  guided  it  by  the  ob- 
struction and  landed  firmly  on  the  bottom, 
as  was  shown  by  a  mark  previously  measured 
off  on  the  conducting  wires.  Several  hundred 
feet  more  wire  was  then  run  off  and  connect- 
ed to  one  terminal  of  the  batteries;  it  was 
then  a  simple  thing  to  fire  the  cartridge  by 
touching  the  other  terminal  of  the  batteries 
to  the  remaining  conducting  v.'ire.  Subse- 
quent unwatering  showed  that  the  column 
had  been  cut  cleanly  at  the  exact  point  de- 
sired. 

The  factors  for  the  air  lift  were  now:  5000 
ft.  elevation,  compressor  capacity  1250  cu.  ft. 
free  air  per  minute  compressed  to  100  lb., 
253  ft.  of  4-in.  pipe  in  shaft  at  slope  of  ^2° 
giving  a  vertical  head  of  199  ft.  From  these 
data  it  was  decided  that  a  il4-in.  air  pipe 
within  the  column  would  furnish  sufficient  air 
to  lower  the  water  to  the  second  level,  at  164 
ft.,  starting  with  a  submergence  of  100%  and 
stopping  with  a  submergence  of  33%.  As  a 
matter  of  fact  the  air  lift  began  to  balk  at 
40%  submergence,  and  failed  to  unwater  as 
far  as  the  station  by  20  ft.,  thus  necessitating 
the  lowering  of  the  air  lift  to  reach  it. 
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A  pump  head  was  made  by  grinding  down 
a  ij/j-in.  return  elbow  until  it  would  slide  in- 
side the  4-in.  pipe.  To  one  side  of  this  was 
screwed  the  VA-'m.  air  pipe  and  to  the  other 
side  a  iH-in.  nipple  9  in.  long.  On  the  upper 
end  of  this  nipple  was  screwed  a  cap  perfor- 
ated with  3-16  in.  holes,  to  act  as  the  air  vent 
for  the  lift.  This  pump  head,  with  air  pipe 
attached,  was  then  lowered  inside  the  4-in. 
pipe  to  near  its  bottom,  and  the  air  turned 
on,  with  the  usual  result  of  inexperience — 
too  much  air  used,  resulting  in  shower  baths 
for  onlookers.  However,  the  flow  of  air  was 
soon  regulated  and  the  water  flow  for  several 
weeks,  night  and  day,  averaged  180  gal.  per 
min.,  as  measured  over  a  dam.  Subsequently, 
two  additional  lifts  were  put  in,  consisting  of 
2-in.  pipe  with  side  inlets,  of  i-in.  pipe  with 
J^-in.  nozzles.  These  delivered  40  gal.  per 
min.  each.  All  failed  below  40%  submer- 
gence. 

The  consumption  of  air  and  power  to  oper- 
ate these  lifts  was  much  higher  than  the  theo- 
retical figures,  but  this  is  partly  explained  by 
a  break  that  was  found  in  the  large  water  col- 
umn after  unwatering.  After  reaching  a  depth 
of  164  ft.  the  remainder  of  the  unwatering 
had  to  be  done  by  pumps.  This  was  much 
slower,  even  with  the  smaller  amount  of  water 
contained  in  the  lower  workings. 

It  is  uncertain  whether  the  shot  caused  the 
break  in  the  column,  two  lengths  above  the 
location  of  the  shot,  or  whether  it  was  there 
before.  The  air  could  be  heard  bubbling  up, 
but  the  trouble  could  not  be  located.  If  any- 
one should  repeat  this  experience  and  hear  air 
bubbling  or  boiling  in  the  mine,  our  advice  is 
to  first  locate  the  break  by  raising  and  then 
lowering  the  air  pipe  within  the  column  and 
listenirig  to  the  sound.  If  the  break  is  too 
far  up,  it  will  be  best  to  bandon  the  fixed  col- 
umn if  possible  and  lower  another.  This  would 
be  rather  a  diflficult  job  in  an  inclined  shaft 
full  of  wreckage  of  stulls  and  timbers,  but  by 
careful  manipulation  and  using  a  large  wood- 
en cone  attached  to  the  lower  end  of  the  col- 
umn, it  might  be  accomplished. 

It  was  expected  to  submit  careful  tests  of 
power  and  air  consumed,  but  the  break  of 
the  main  column  rendered  these  useless 
for  comparison  with  normal  working  condi- 
tions. But  even  with  these  unfavorable  cir- 
cumstances  six   weeks'   time   was   saved   and 


the  cost  was  $1,330  less  than  it  would  have 
been  had  the  pumps  available  been  used — 
judging  by  their  expense  and  rate  of  work 
when  they  were  used  after  abandoning  the 
air  lifts. — Eng.  and  Min.  Journal. 


PREVENTING  WEEDS  ON  RAILROAD 
TRACKS 

The  following  is  furnished  by  a  correspon- 
dent as  supplementary  to  a  question  and  an- 
swer on  the  above  topic  which  appeared  in 
a  recent  issue  of  The  Sun,  New  York.  You 
say,  he  says,  that  you  have  not  heard  of  any- 
thing being  used  specifically  to  keep  grass 
and  weeds  from  sprouting  in  and  along  rail- 
road tracks.  Our  latest  equipment  for  this 
purpose  used  in  our  steam  railroad  work  is 
capable  of  treating  over  a  hundred  miles  of 
track  a  day.  The  makeup  of  the  train  is  six 
tank  cars,  engine  and  box  car,  and  a  flat  car 
in  front.  In  the  tank  car  immediately  back 
of  the  flat  car  we  carry  a  concentrated  chem- 
ical. We  pump  an  equal  amount  of  concen- 
trated chemical  from  this  car  to  each  of  the 
other  four  tank  cars,  filling  each  car  with  wat- 
er and  then  agitating  the  mixture  by  perfor- 
ated pipes  inside  of  each  car  and  attached  to 
an  auxiliary  air  compressor  on  the  engine. 
The  flat  car  is  equipped  with  a  large  gasolene 
motor  connected  to  a  centrifugal  pump,  which 
is  used  to  pump  the  solution  forward  from 
the  four  mixing  cars  and  sprayed  out  from 
perforated  pipes.  The  pipes  are  sectional  and 
are  controlled  by  levers,  enabling  the  appli- 
cation superintendent  to  sprinkle  only  be- 
tween the  rails,  to  the  tie  ends  on  one  side 
or  beyond  the  tie  ends  to  the  shoulder  on  one 
side,  or  entirely  across  from  shoulder  to 
shoulder,  according  to  the  vegetation  and 
the  way  it  is  distributed. 

Our  method  of  track  weeding  has  been 
used  by  over  fifty  railroads  and  traction  com- 
panies all  over  the  country  for  the  past  five 
years.  Last  year  we  treated  over  3,500  miles 
of  track  for  such  roads  as  the  Southern  Rail- 
way, Seaboard  Air  Line,  Chicago  and  North- 
western, Rock  Island  Lines,  Toledo  a.nd  Ohio 
Central  (New  York  Central  Lines),  Oregon, 
Washington  Railroad  and  Navigation  Com- 
pany, Sunset  Central,  Erie  Railroad  and  the 
Pennsylvania  Railroad,  besides  a  great  num- 
ber of  electric  railways. 
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THE   HUMIDITY   PROBLEM 

It  is  much  to  be  regretted  that  we  have  not 
an  instrument  as  handy  and  as  readily  read- 
able as  the  thermometer  and  as  well  adapted 
for  familiar  popular  use  for  the  measuring  of 
the  humidity  of  the  atmosphere,  especially  in 
living  apartments  and  also  in  offices  and  fac- 
tories and  schools  where  so  many  of  our 
waking  hours  are  spent.  As  it  is  we  suffer  in 
health  in  comfort  and  in  efficiency  from  hu- 
midity in  summer  and  from  aridity  in  winter, 
and  while  in  these  latter  days  there  is  more  or 
less  writing  and  talking  about  the  matter  lit- 
tle is  being  done  toward  the  artificial  control 
and  correcting  of  the  humidity  of  the  atmos- 
phere in  which  we  pass  our  days  and  nights. 
Probably  few  realize  how  bad  the  conditions 
really  are  and  probably  they  are  no  where 
worse  than  in  the  United  States. 

A  recent  issue  of  U.  S.  Public  Health  Re- 
ports tells  of  some  observations  made  and 
the  relative  humidity  of  indoor  and  outdoor 
air  in  the  winter  time.  It  was  found  over  a 
period  of  forty  days  of  typical  winter  weather 
in  a  steam  heated,  well  ventilated  office  kept 
at  a  temperature  slightly  above  70  deg.  F., 
that  the  average  indoor  relative  humidity  was 
2S%.  Observations  also  showed  that  this  is 
about  the  humidity  of  the  steam  heated  houses 
of  the  ordinary  city  of  the  North.  The  curi- 
ous and  the  surprising  thing  is  that  this  per- 
centage of  humidity  is  just  the  same  as  that 
observed  in  Death  Valley,  California,  in  the 
summer  time. 

There  would  seem  to  be  little  reason  to 
wonder  that  diseases  of  the  respiratory 
organs  are  all  too  common  and  only  too  fatal 
under  these  conditions.  Arrangements  should 
be  carefully  made — but  where  are  they  so 
made? — to  prevent  such  extreme  aridity  in 
living  rooms  or  the  lungs  lose  most  of  their 
power  to  protect  themselves  against  disease. 

As  to  the  excessive  dryness  of  the  air  in 
our  apartments  in  winter  by  artificial  heating 
there  is  not  much  choice  in  the  means  em- 
ployed, and  ventilation,  so-called,  cannot  ef- 
ficiently help  the  matter.  The  average  out- 
door humidity  on  the  days  when  the  above 
indoor  observations  were  made  was  82%. 
Now  if  this  outdoor  air,  with  moisture  some- 
what in  excess  of  the  requirements  for  health 
and  comfort,  were  merely  heated  to  the  in- 
door  temperature  without   abstracting  a   par- 
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tide  of  its  moisture,  it  would  show  a  relative 
humidity  about  as  above  reported.  The  apart- 
ments or  offices  spoken  of  above  were  steam 
heated,  which  means  that  there  were  radiators 
or  systems  of  steam  pipes  internally  heated 
by  the  steam  and  radiating  heat  from  their 
external  surfaces  but  contributing  not  a  drop 
of  water  to  the  air.  Steam  heating  by  actual- 
ly discharging  clean  steam  into  the  air  would 
be  a  very  different  proposition,  but  who  ever 
does  this,  and  why  not? 

There  can  be  no  perfect  way  of  artificially 
correcting  atmospheric  humidity  for  indoor 
health  and  comfort  except  by  actual  transfer 
of  sufficient  moisture,  putting  some  into  the 
air  in  winter  or  abstracting  some  in  the  height 
of  summer.  The  necessary  arrangements 
would  cost  something,  but  would  still  be  a 
bargain. 


COMPRESSED     AIR     AND     LEGISLA- 
TION 

It  is  considerably  embarrassing  and  far 
from  promising  of  good  results  to  be  in  a 
position  which  urges  to  action  but  which 
does  not  suggest  what  to  do  or  how  to  do  it. 
Judging  by  the  achievements  of  various  legis- 
lative bodies  in  the  enactment  ot  so-called 
laws  for  the  regulation  of  compressed  air 
practice  and  for  the  inspection  of  compressed 
air  apparatus,  they  must  have  been  tangled 
up    in    the   quandaries   here    suggested. 

It  is  well  known  that,  very  infrequently,  air 
receivers  exolode.  and  sometimes  with  dis- 
astrous or  fatal  result.  It  is  not  so  generally 
recognized  that  there  are  two  distinct  classes 
of  such  explosions.  In  the  first  of  these, 
due  to  dead  pressure  and  to  the  lack,  at  the 
moment,  of  sufficient  opposing  strength  of 
material,  the  explosion  which  results  is  not 
at  all  comparable  in  destructive  effect  to  that 
of  a  steam  boiler,  on  account  of  the  absence 
of  the  heat  reserve  of  the  body  of  water  and 
the  instantamous  steam  generating  action  ac- 
companying the  sudden  release  of  pressure, 
so  that  the  stringent  regulations  of  the  steam 
boiler  code  are  unnecessary  and  unjust. 

Explosions  which  may  here  be  designated 
as  of  the  second  class  are  those  in  which  an 
explosive  mixture  of  air  and  of  volatilized 
inflammable  constituents  of  the  lubricating 
oils  is  formed  and  by  some  means  ignited. 
The   force  which   may  possibly  be   developed 


under  these  conditions  is  such  that  no  safety 
valves  and  no  ordinary  strength  of  materials 
are  sufficient  to  guarantee  safety,  and  the 
most  exacting  boiler  code  does  not  meet  the 
case.  The  legislation  on  record  seems  to 
justly  and  adequately  deal  with  neither  class 
of  compressed   air   dangers. 

The  regulations  relating  to  the  safety  of 
workers  in  compressed  air  in  subaqueous 
tunnels  and  pneumatic  caissons  are  editorially 
criticized  in  Engineering  Record,  March  10, 
as  follows : 

While   it   is    undoubtedly   to   the   pecuniary 
advantage  of  the  "sandhog"  to  implant  in  the 
mind  of  the  general  public  the  idea  that  the 
personal    risk   involved   in   his   calling  greatly 
increases,  and  that  hours  of  work  should  be 
shortened    and    pay    increased    for   every    five 
or  six  pounds  increase   in  pressure  above  22 
lb.    to    the    square    inch,   it    is    nevertheless   a 
demonstrated   fact  that  such  is  not  the  case. 
Notwithstanding    that    the    best    engineering 
authorities  were  aware  of  the  real  nature  of 
the  risks  to  men  working  in  compressed  air 
work    prior    to    igog,    the    New    York    State 
legislature  in  that  year  enacted  a  law  embody- 
ing   provisions    for    decreasing    the    working 
time    until    a    point    was    reached    at    50    lb., 
where  the  men  spent  as  much  or  more  time 
getting  into  and   out  of   the  air   chamber  as 
they  spent  at  work.     And  now   Pennsylvania 
is  reported  to  be  considering  a  similar  law. 

Contractors  in  New  York  State  have  not 
seriously  protested  against  this  law,  because 
it  places  all  of  them  on  the  same  footing. 
Nevertheless  the  law,  which  contains  several 
inconsistencies,  has  increased  the  cost  of  com- 
pressed-air work  in  that  state,  and  is  now  in  a 
fair  way  to  be  copied  by  another  important 
state. 

The  best  authorities  on  the  subject  of  cais- 
son disease  assign  as  the  cause  of  the  dis- 
ease the  liberation  of  bubbles  of  nitrogen  in 
the  blood  and  tissues  of  the  body  during 
and  after  decompression.  Since  it  has  been 
demonstrated  that  the  blood  and  tissues  will 
dissolve  nitrogen  at  the  pressures  encountered 
in  compressed  air  work  to  75  or  80  per  cent, 
of  complete  saturation  within  a  short  period 
after  entering  the  working  chamber,  it  is 
evident  that  the  argument  in  favor  of  short 
•working  periods,  unless  these  periods  could  be 
made    actually    shorter    than    45    minutes,    is 
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groundless.  It  is  well  understood  that,  unless 
poisonous  gases  are  encountered,  the  chief 
danger  of  attack  from  caisson  disease  lies  in 
decompression.  Therefore  it  is  doubtful 
whether,  except  for  very  high  pressure,  it 
does  not  actually  increase  the  risk  of  induc- 
ing sickness  to  decompress  the  workmen 
from  working  to  normal  pressure  twice  daily 
instead  of  once  daily. 

Perhaps  because  the  matter  is  much  easier 
to  arrange  in  tunnel  work  by  reason  of  the 
space  available  in  large  tunnel  bulkheads  for 
additional  locks,  the  New  York  law  prescribes 
a  much  slower  rate  of  decompression  for 
tunnel  workers  than  for  caisson  workers.  The 
only  argument  in  favor  of  this  discrimina- 
tion against  tunnel  work  is  that  a  caisson 
starts  off  at  low  pressure,  the  men  working  in 
it  becoming  gradually  accustomed  to  the  high- 
er pressures  and  working  under  them  in  any 
one  caisson  only  a  few  days.  On  the  other 
hand,  working  conditions  in  caissons  are 
usually  considered  more  severe  than  in  tun- 
nels. It  would,  therefore,  seem  that  a  law 
which  prescribed  decompression  for  tunnel 
workers  at  the  rate  of  i  lb.  per  minute,  while 
providing  for  decompression  of  caisson  work- 
ers from  given  working  pressures  in  definite 
intervals  of  so  many  minutes  at  much  more 
rapid  rates,  is  at  least  not  based  on  scientific 
knowledge. 

Another  feature  of  this  law  that  is  detri- 
mental to  the  safety  of  the  workmen  is  that 
its  wording  definitely  forbids  stage  decom- 
pression. In  coming  out  of  compressed  air, 
it  has  been  proved  that  the  practice  of  re- 
ducing the  air  pressure  rapidly  to  a  point  20 
lb.  or  more  below  the  blood  pressure  will 
not  give  rise  to  the  liberation  of  bubbles  in 
the  blood  and  tissues  or  to  the  symptoms  of 
caisson  disease.  The  law  should  permit  stage 
decompression,  known  to  be  the  safest  method 
of  bringing  men  out  of  compressed  air,  by 
stating  that  decompression  should  take  a  total 
time  equivalent  to  a  uniform  reduction  of  i 
lb.  per  minute. 

Before  the  New  York  law  was  enacted  it 
was  proved  on  the  Pennsylvania  tunnels  un- 
der the  East  River  that  no  valid  argument 
based  on  additional  safety  to  workmen  can 
be  made  for  decreasing  the  daily  working 
period  below  8  hours  until  a  pressure  of  32 
lb.  has  been  reached.  Above  this  pressure, 
but  below  42  lb.  per  square  inch,  the  "sand- 


hogs"  on  this  contract  worked  6  hours  out 
of  every  24,  while  above  42  lb.  they  worked 
4  hours  out  of  every  24.  These  working  peri- 
ods are  much  longer  than  those  prescribed  in 
the  New  York  law,  but  it  is  a  well-known 
fact  that  the  work  was  carried  out  with  a 
rate  of  sickness  and  death  which  is  unusually 
low  for  such  construction  in  New  York  City. 
While  these  things  are  known  to  engineers 
familiar  with  work  in  compressed  air,  they 
are  not  known  to  legislators.  The  Pennsyl- 
vania legislatu'-e,  which,  it  is  understood,  has 
in  committee  a  bill  similar  to  the  New  York 
law,  should  be  informed  on  this  subject  by 
engineers  before  this  bill  can  be  enacted  into 
a  harmful  statute.  At  least,  those  engaged  in 
construction  requiring  the  use  of  compressed 
air  in  caissons  and  tunnels  should  not  sit  by 
and  allow  the  general  public  to  gain  the  im- 
pression that  the  New  York  law  and  the  law 
proposed  in  Pennsylvania  represent  the  last 
word  in  safety  practice  for  compressed-air 
workers  when  some  of  the  provisions  of  these 
laws  are  actually  more  dangerous  to  workers 
than  accepted  engineering  practice. 


STRAINER     FOR     COMPRESSOR     IN- 
TAKE AIR 

The  air  filter  or  strainer  shown  in  the  half- 
tone above  is  made  by  the  Gustino  Bacon 
Manufacturing  Company,  Kansas  City,  Mo., 
and  is  normally  designed  for  air  brake  pumps 
on  locomotives.  It  is  made  of  malleable  iron 
with  either  i^  in.  or  2  in.  fittings,  and  weighs 
85^  lb.  It  may  be  applied  to  the  intake  pipe 
of  the  air  compressor  in  either  a  horizontal 
or  a  vertical  position. 

It  consists  of  a  6  in.  by  4  in.  cylinder  filled 
with  oil-soaked  curled  hair  through  which 
the  air  must  pass  before  it  enters  the  com- 
pressor cylinder,  thus  cleaning  the  air  of  for- 
eign matter.    The  strainer,  as  will  be  seen,  is 
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provided  with  a  hemispherical  hood  which 
overhangs  the  outer  wall  of  the  cylinder  for 
an  inch  or  more,  so  that  the  air  is  drawn  from 
inside  the  hood  and  not  directly  into  the 
strainer.  This  construction  prevents  rain  or 
snow  from  getting  into  the  strainer  and  fin- 
ally working  into  the  cylinder.  It  also  pre- 
vents the  possibility  of  squirting  oil  into  the 
compressor,  a  practice  that  is  becoming  too 
common  with  enginemen.  The  curled  hair 
being  soaked  with  oil  will  prevent  the  strain- 
er from  freezing  in  cold  weather. 


COST     OF     OXY-ACETYLENE  WELD- 
ING  OF  PIPE  JOINTS 

Welded  pipe  joints  are  now  so  generally 
adopted  and  so  economical  and  satisfac- 
tory for  the  transmission  of  service  gas 
that  we  should  be  hearing  also  of  their  being 
used  for  compressed  air  line  piping.  The  data 
following,  embodying  the  most  necessary  de- 
tails of  information  concerning  them  have 
been  compiled  by  Mr.  Chester  Wilde,  Engi- 
neer of  Mains  of  the  Philadelphia  &  Subur- 
ban Gas  and  Electric  Company,  Chester,  Pa. 

The  joints  spoken  of  are  differently  desig- 
nated as  requiring  different  times  and  differ- 
ent labor  costs  for  their  completion.  The  ditch 
joint  is  one  made  in  the  trench;  the  stationary 
joint  one  made  above  the  trench,  but  without 
turning  the  pipe;  and  the  turning  joint  the 
one  made  with  the  pipe  being  turned  in  order 
to  bring  the  joint  to  the  most  convenient 
point  for  the  operator. 

A  turning  welded  joint  on  an  8-in.  pipe 
may  be  made  in  some  instances  in  20  minutes 
or  it  may  take  as  long  as  35  minutes,  and  yet 
there  would  be  no  difference  in  strength  or 
in  its  quality  as  a  gas-tight  joint.  This  dififer- 
ence  of  time  may  be  caused  either  by  the 
chamber  on  the  ends  of  the  pipe  being  very 
uneven,  or  possibly  due  to  one  or  the  other  of 
the  ends  of  the  pipe  which  is  being  welded 
having  for  a  portion  of  its  circumference  an 
extra  thickness  of  metal. 

First,    considering    an    average    joint,    and 
taking  into  consideration  only  the  actual  time 
necessary  to  make  it,  the  cost  will  be: 
Labor   (including  operator  and  helper)  .$0.23 

Acetylene     38 

O  xygen    42 

Filling  iron   07 

Total   cost  per  joint   $1.10 


or  a  total  per  foot  of  pipe  laid  (20-ft.  lengths) 
of  5-5  ct. 

The  above  cost  being  only  for  the  actual 
time  found  necessary  to  make  the  joint,  it  will 
be  obvious  that,  in  order  to  arrive  at  a  more 
clear  understanding  of  the  cost  of  the  weld, 
the  full  cost  or  the  time  of  the  operator  and 
helper  in  other  work,  such  as  setting  the  pipe 
for  the  joint,  changing  tanks,  necessary  in 
connection  with  the  actual  welding,  should  be 
added.  This  additional  charge  will  increase 
the  labor  cost  from  23  ct.  to  41  ct.,  making 
the  total  cost  of  the  joint  $1.28  and  the  cost 
per  foot  of  main  laid  6.4  ct. 

Still  further  considering  the  cost  in  addi- 
tion to  the  labor  cost  necessary  for  the  actual 
welding,  add  the  labor  cost  found  necessary 
when  laying  a  main  of  the  size  being  consid- 
ered (8  in.)  to  place  the  pipe  in  position  for 
the  welder  and  helper,  it  will  be  found  that 
there  will  be  an  additional  labor  cost  of  18 
ct.  per  joint,  making  the  total  cost  of  the  joint 
$1.47,  or  a  cost  per  foot  of  main  laid  of  7.3  ct. 

The  above  costs  were  calculated  from  327 
joints  made  by  three  welders  working  ahead 
of  the  ditch. 

Considering  now  the  ditch  and  stationary 
joints,  it  would  be  found,  if  the  maximum  cost 
of  these  were  taken,  that  in  some  instances 
they  would  be  as  high  as  three  times  that  of 
the  turning  joint,  depending  upon  the  condi- 
tion under  which  it  is  found  necessary  for  the 
operator  to  work.  First,  considering  the  ditch 
joint,  the  average  cost  will  be  about  as  fol- 
lows: 

Labor   $0.45 

Acetylene    1.06 

Oxygen 1.20 

Filling   iron    10 

Total  cost  per  joint $2.81 

The  stationary  joint  will  be  found  to  cost 
somewhat  less  than  the  above  and  will  aver- 
about  as  follows: 

Labor  $0.30 

Acetylene    84 

Oxygen    96 

Filling  iron 10 

Total  cost  per  joint $2.20 

From  a  careful  study  of  these  figures  it  will 
be  at  once  apparent  that  every  effort  should 
be  mad"  to  avoid  these  latter  joints,  as  al- 
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ready  shown,  wherever  possible.  The  joint  in 
the  ditch  should  only  be  resorted  to  when  an 
obstruction  compels  its  use.  It  will  be  found 
in  the  case  of  the  stationary  joint  that  an  aver- 
age of  about  fourteen  men  will  be  required 
for  each  mile  of  main  laid.  If  good  judgment 
is  used  and  these  expensive  joints  kept  to  a 
minimum,  the  average  cost  per  joint  or  per 
foot  of  main  laid  will  only  be  slightly  in- 
creased. 

Some  engineers  have  thought  that  the  extra 
cost  of  labor  for  handling  the  40-ft.  lengths 
of  pipe  would  more  than  offset  any  saving 
which  might  be  effected  due  to  the  reduction 
in  the  number  of  joints  made  per  foot  of 
main  laid. 

In  order  to  arrive  at  an  intelligent  under- 
standing on  this  subject,  the  average  cost  of 
128  joints,  or  practically  a  mile  of  8-in.  main, 
using  40-ft.  lengths,  was  calculated.  The  av- 
erage cost,  including  all  labor  necessary,  in 
addition  to  the  operator  and  helper,  for  shift- 
ing the  pipe  ahead  of  the  welders,  showed  as 
follows: 

Labor   $0.95 

Acetylene    38 

Oxygen   42 

Welding  iron 07 

Total  cost  per  joint $1.82 

Total  cost  per  foot  of  pipe  laid $0,045 

Thus  it  will  be  seen,  by  a  reference  to  the 
maximum  cost  of  a  joint  made  when  using  20- 
ft.  lengths  under  the  same  conditions,  the  cost 
will  be  35  ct.  less  than  the  joint  of  the  40-ft. 
lengths,  but  that  the  latter  has  a  much  less 
cost  per  foot  of  main  laid,  the  difference  in 
favor  of  the  long  lengths  being  2.8  ct.  These 
figures,  however,  do  not  take  into  account  the 
possible  extra  cost  due  to  cartage,  which 
would  probably   decrease   the   difference   per 

Size 

of                                                     Filling  Cost 

pipe  Time  Acetylene  Oxygen      Iron  of 

Ins.  Minutes.  Cu.ft.       Cu.ft.          oz.  weld. 

il4         3            1-25            1.5            0.9  $0.08 

iy2      2       i.o        1.0       0.8        .06 

2  5  2.0  2.25  I.I  .13 

2  3  1.25  1.5  1.0  .10 

3  7^/2        3-0  2.5  2.45  .19 


foot  in  favor  of  the  40-ft.  lengths  to  about 
2.3  ct. 

The  foregoing  analyses  of  cost  being  all 
for  8-in.  joints,  it  might  be  of  interest  to  have, 
as  a  guide  in  order  to  arrive  at  the  cost  of 
mains  of  sizes  from  i^  in.  up,  the  actual  cost 
of  making  the  joints  in  the  smaller  sized  pipe. 

Table  i  shows  these  costs  arrived  at  from 
tests  made  on  joints  from  1J/2  in.  to  3  in.  The 
actual  lime  to  make  4-in.  and  6-in.  joints 
would  be  about  14  and  20  minutes,  respec- 
tively; and  the  cost  would  be  about  55  ct.  for 
the  4-in.  and  70  ct.  for  the  6-in. 

These  tests  show  only  the  cost  of  labor  ac- 
tually required  to  make  the  joint,  the  costs, 
including  all  other  necessary  labor  in  con- 
nection with  the  weld,  will  be  governed  by 
the  efficiency  of  the  organization. 


A   HANDY   CHIP   SEPARATOR 

The  half  tone  here  reproduced  from  a  re- 
cent issue  of  American  Machinist  shows  one 
of  these  devices  too  numerous  to  mention 
which  are  constantly  being  devised  in  shops 
where  a  supply  of  compressed  air  is  on  tap. 
It  is  in  use  in  the  factory  of  the  Wheeler- 
Schebler  Carburetor  Co.,  Inc.,  Indianapolis, 
and  as  will  be  seen  is  simply  an  air  operated 
sieve  for  separating  small  manufactured 
articles  from  the  fine  chip?  with  which  they 
are  mixed.  Compressed  air  at  the  usual  shop 
pressure  passes  through  pipe  A  to  air  cylinder 
B.  This  cylinder  is  2^  in.  in  diameter  and 
the  piston  has  4  in.  stroke,  the  red  C  con- 
necting it  with  the  sieve,  which  moving  back 
and  forth  shakes  out  the  chips  into  the  box 
below.  It  will  be  noticed  that  the  sieve  has 
rollers  on  the  side  which  enable  it  to  move 
with  very  slight  friction. 
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A     BRITISH     AUTHORITY     ON     THE 
METRIC  SYSTEM 

The  following  editorial  note  from  The  En- 
gineer, London,  will  be  found  interesting  with- 
out a  word  of  remark  or  explanation  from  us. 

We  are  invited  by  the  Manchester  and  Dis-  . 
trict  Decimal  Association  to  make  a  "sym- 
pathetic reference"  to  its  work.  It  is  diffi- 
cult to  do  so  without  being  misunderstood. 
The  objects  of  the  association  are  to  intro- 
duce a  new  system  of  decimal  coinage,  based 
on  the  division  of  the  florin  into  one  hundred 
cents  instead  of  ninety-six  farthings,  and  the 
"compulsory  use,  after  a  suitable  transition 
period,  of  the  metric  system  of  weights  and 
measures  in  the  United  Kingdom,  and,  if  pos- 
sible, throughout  the  British  Empire."  Now 
there  is  a  great  deal  that  may  be  said  in  favor 
of  the  metric  system,  and  were  we  invited  to 
undertake  the  organization  and  management, 
under  Providence,  of  a  new  earth  we  should 
probably  adopt  it  in  lack  of  anything  better, 
but  the  problem  is  far  less  simple  when  the 
two  greatest  industrial  communities  in  an 
existing  world  have  got  themselves  so 
wrapped  up  and  bound  in  by  another  system 
that  to  break  away  from  it  would  involve 
enormous  difficulties  and  incalculable  expense. 
Thus  far  then  we  sympathize  with  the  Man- 
chester and  District  Decimal  Association,  that 
if  things  were  not  as  they  are  we  should  be 
hand  in  hand  with  it.  But  things  being  as 
they  are  we  cannot  support  a  campaign  for 
the  "compulsory  use"  of  the  metric  system. 
In  accord  with  all  other  apostles  of  the  met- 
ric system  the  Association  is  exercised  in  its 
mind  about  the  loss  of  our  foreign  trade  be- 
cause we  adhere  to  British  measures.  Surely 
all  manufacturers  who  feel  that  they  are  los- 
ing foreign  orders  from  this  cause  can  do  as 
many  have  already  done,  and  quote  for  for- 
eign work  in  metric  figures.  There  is  no  need 
for  compulsion,  .no  need  to  force  upon  the 
country  something  it  does  not  at  present  want. 
The  law  of  the  land  sets  up  certain  legal 
standards,  but  it  compels  their  use  in  the 
case  of  a  few  commodities  only.  Nearly  all 
manufactured  goods  may  be  sold  to  any 
standard  the  maker  choose  to  employ,  and  if 
anyone  desires  to  put  on  the  British  market 
machinery  made  to  metric  measurements  he 
is  at  liberty  to  do  so.    It  is  open  then  to  any 


firm  to  make  according  to  British  measures 
and  sell  in  foreign  parts  according  to  metric, 
to  make  in  metric  measures  and  sell  in  Great 
Britain  according  to  British  measures,  or 
finally,  to  make  in  metric  and  sell  both  at 
home  and  abroad  in  that  measure  and  that 
measure  only.  In  the  course  of  time,  ages 
perhaps,  the  matter  would  settle  itself,  and 
the  metric  system  might  become  really  uni- 
versal, but  as  long  as  the  two  biggest  indus- 
trial countries  feel  that  its  forced  introduction 
would  hinder  rather  than  help  their  general 
trade  then  the  world  is  not  ripe  for  its  adop- 
tion to  the  exclusion  of  all  others. 


NOTES 

Miners'  Circular  No.  23,  of  the  Bureau  of 
Mines,  says  that  injuries  to  the  eye  should  be 
treated  as  follows:  If  the  eye  is  badly  hurt, 
as  by  a  blast,  it  is  best  not  to  try  to  remove 
the  bits  of  rock,  etc.;  quickly  cover  the  in- 
jured eye  with  a  bandage  compress  (not  pic- 
ric-acid gauze)  or  clean  cloth  or  cotton,  and 
tie  loosely.  Do  not  allow  the  patient  to  rub 
the  eyes,  but  lead  or  carry  him  to  a  doctor  as 
soon  as  possible.  If  the  eye  has  merely  a 
small  piece  of  rock  or  other  material  in  it, 
close  both  eyes  for  about  half  a  minute  and 
moisture  from  the  eye  may  form  and  wash 
away  the  particle.  If  this  remedy  fails,  close 
both  eyes,  pull  the  upper  lid  over  the  lower 
lid  two  or  three  times,  close  the  nostril  on 
the  other  side  of  the  head  with  the  finger, 
and  blow  the  nose  hard.  Bandage  the  eye 
and  wait  for  the  doctor's  aid. 


We  obtain  from  sugar  about  five  times  as 
many  calories  as  from  the  same  market  value 
in  beefsteak.  We  get  from  sugar  three  times 
as  many  calories  at  half  the  price  we  would 
pay  for  eggs,  and  our  purchase  of  sugar  will 
give  us  just  about  three  times  as  much  avail- 
able energy  as  would  the  same  amount  ex- 
pended for  such  a  nutritious  article  as  cheese. 

We  would  not  contend,  of  course,  that 
sugar  alone  will  provide  a  satisfactory  diet 
or  that  it  can  be  made  to  take  the  place  of  any 
of  the  other  foods  mentioned.  But  the  truth 
remains  that  penny  for  penny  we  get  far 
more  actual  energy  from  sugar  than  from  any 
other  commodity  of  everyday  use,  and  that 
sugar  is,  therefore,  the  cheapest  food  we  buy. 
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Small  balloons  carrying  automatic  register- 
ing apparatus  and  employed  in  investigating 
the  upper  atmosphere  at  Batavia  in  the  island 
of  Java  quite  near  the  Equator  have  given 
some  interesting  results.  The  mean  temper- 
ature at  sea  level  is  78.8  F.  At  a  heighth  of 
2.92  miles  the  temperature  was  at  the  freezing 
point,  32  ¥.,  at  6.2  miles  it  vvras — 29.2  and  at 
10.56  miles  it  was — 119  deg.  F.  In  England 
such  extremes  are  not  reached.  At  6.2  miles 
the  temperature  is — 59.8  and  at  10.56  miles  it 
is — 65.2. 


The  Cairns  Post  of  Australia  relates  with 
a  good  deal  of  interest,  the  excitement  and 
wonder  caused  in  a  certain  town  by  the  ar- 
rival of  huge  grey  objects  resembling  sub- 
marines, which,  as  everybody  knows,  go  to 
the  basement  of  the  ocean  their  wonders  to 
perform.  However,  these  objects  were  not 
submarines,  but  next  thing  to  it  in  this  way : 
They  were  tanks  loaded  with  molasses  and 
sent  to  Cairns.  The  molasses  is  run  into 
tanks  within  ships  and  taken  south  and  is 
turned  into  an  article  used  for  the  manu- 
facture of  explosives.  Up  to  now  the  sugar 
industry  has  not  been  of  any  military  import- 
ance save  as  a  means  of  fortifying  against 
hunger.  Sugar  has  always  been  first  in  peace 
and  it  seems  now  it  is  to  be  first  in  war,  for 
war  is  dependent  on  explosives  first  of  all. 


A  gang  of  workmen  engaged  in  blasting 
rock  in  the  Twin  Peaks  tunnel  at  San  Fran- 
cisco returned  to  work  after  a  round  of  shots 
had  been  fired  and  were  caught  by  a  delayed 
explosion.  Twelve  charges  had  been  placed, 
the  fuses  ignited,  and  from  a  place  of  safety 
the  shots  were  counted  as  they  exploded.  One 
missed  fire,  but  was  lost  in  the  count,  it  being 
taken  for  granted  that  it  had  exploded  simul- 
taneously with  one  of  the  other  shots.  After 
the  usual  wait,  the  gang  returned  to  work, 
and  just  as  they  reached  the  spot  the  delayed 
explosion  occurred,  killing  the  foreman  and 
one  laborer,  seriously  injuring  two,  and  caus- 
ing lesser  injuries  to  five  others. 


High-class  marine  oil  engines  at  the  present 
time  command  a  price  of  from  $60  to  $65  per 
horsepower.  Figured  on  a  pound  basis,  they 
sell  at  about  40  cents  a  pound  net  weight. 


The  following,  worth  reading,  is  from  a 
Saturday  Evening  Post  love  story:  When 
the  discerning  historian  of  3000  A.  D.  writes 
of  this  century  he  will  give  less  space  to  the 
great  European  war  than  to  the  development 
of  gas  motors.  Already,  incredibly,  the  motor 
vehicle  has  changed  the  face  of  the  earth. 
It  sends  the  most  stodgy  city  dweller  into 
places  where  he  can  find  wisdom  and  fresh 
air;  it  has  solved  that  ancient  problem  of  the 
dissolution  of  the  farm.  It  has  transformed 
the  ways  of  pleasure;  it  has  even  changed 
the  life-old  ways  of  love-making!  Though 
poets  still  call  our  attention  to  roses,  a  poetry 
still  more  magnificent  is  being  sung  about  us 
by  popping  —  or  sliding  —  valves.  Something 
of  this  romantic  miracle  was  realized  in  the 
humdrum    oflices   of   the,   etc.,   etc. 


A  recent  snowslide  destroyed  the  compres- 
sor house  and  warehouse  of  the  North  Star 
Mine  near  Halley,  Idaho,  and  fifteen  men 
were  killed.  There  was  a  full  30  inches  of 
snow   in   three  days    followed  by  heavy  rain. 


LATEST  U.  S.  PATENTS. 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

FEBRUARY   6. 
1,214,531.      POWER  GENERATION.      Reginald 

A.   Pessenden,   Brookline,   Mass. 

1.  The  combination  of  a  combined  liquid 
piston  internal  combustion  engine  and  air 
compres.'jor,  and  a  turbine  adapted  to  be  driv- 
en by  the  compressed  air,  the  liquid  piston 
of  the  internal  combustion  engine  and  com- 
pressor being  formed  by  a  single  column  of 
liquid. 
1,214,542.     ROCK-DRILL.     Charles  H.  Haesel- 

er,   Philadelphia,  Pa. 

1.214.603.  ROCK-DRILLING  APPARATUS. 
William    A.    Smith,    Denver,    Colo. 

1.214.604.  DRILL-SHARPENING  APPARA- 
TUS.     William   A.    Smith,   Denver,   Colo. 

1,214,607.  ROC^<:-DRILLING  MACHINE.  Wil- 
liam  Charles   Stephens,    Cornwall,    England. 

1,214,614-5.  FLUID-PRESSURE  BRAKE  AP- 
PARATUS. Walter  V.  Turner,  Edgewood, 
Pa. 

1,214,616.  ELECTROPNEUMATIC  -BRAKE. 
Walter   V.   Turner,    Edgewood,   Pa. 

1,214,637.  AERATING  DEVICE.  Oscar  Zistel, 
Sanduskv,  Ohio. 

1,214,641.  SAND-BLAST  APPARATUS.  Clar- 
ence E.  Billings,  New  Haven,  Conn. 

1,214,660-61.  FOAM-GENERATING  APPAR- 
ATUS. James  B.  Erwin  and  Orlando  R.  Er- 
win,   Milwaukee,   Wis. 

1,214,665.  ROCK-DRILL.  Seymour  Ferguson, 
Ocotl3,n    IVl€xico 

1,214,727.  '  WELDING-TORCH.  Rudolph  Vuil- 
leumier,   New   Rochelle,   N.  Y. 

1,214,753.  SYSTEM  FOR  FEEDING  PULVER- 
IZED FUEL.  Virginias  Z.  Caracristi,  Al- 
bany, N.  Y. 
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1,214.760.  APPARATUS  FOR  FILTERING 
AIR.     Sutton  Cooper,  Evansville,  Ind. 

1,214.811.  PNEUMATIC  VEHICLE-WHEEL. 
Luis  Mayolino,  Habana,  Cuba. 

1,214,853.  APPARATUS  FOR  INDICATING 
THE  RATE  OF  FLOW  OF  FLUIDS  IN 
PIPES.     Charles  L.    Weil,   St.   Clair,   Mich. 

1,214,865.  PNEUMATIC  ACTION  FOR  MUSI- 
CAL INSTRUMENTS.  Morris  S.  Wright, 
■Worcester,  Mass. 

1,214.902.  AIR  AND  WATER  SEPARATOR. 
Lincoln  S.   Deal,  Kalamazoo,  Mich. 


1,214,943.       ACCENTING     DEVICE    FOR    ME- 
CHANICAL       MUSICAL        INSTRUMENTS. 
James   O'Connor,   New  York,   N.   Y. 
1.     A  pneumatic  player  for  musical  instru- 
ments including^  in  combination  an  air  pump, 
an  equalizing-  reservoir  communicating  there- 
with, an  actuating  pneumatic  communicating 
with    said    air    pump    and    governed    thereby, 
and   means  actuated   by  said  actuating  pneu- 
matic   for    restraining    the    operation    of    said 
equalizing  resfrvoir. 

1,214,951.         AIR-LIFT       SEPARATOR-PUMP, 
Oran   M.   Pruitt,   Indianapolis,   Ind. 


^^ 
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1,214,952.       AIR-LIFT.      Oran    M.    Pruitt,    In- 
dianapolis,   Ind. 
1,215,071.       UNLOADING-VALVE     FOR    COM- 
PRESSORS.    George  F.  Steedman,  St.  Louis, 
Mo. 
1,215,103.  CHAIR-ACTUATED        BLOWER. 

Michael  Blanarik,  Soutli   Norwalk,  Conn. 
1,215,148.     PUMP.     Joseph  C.  Harbison,  Eldo- 
rado, 111. 
1,215.192.       STEAM-DRIVEN    AIR-COMPRES- 
SOR.    Dominick  A.   Reagen,  Altoona,  Pa. 
1,215,221.     APPARATUS  FOR  RAISING  WAT- 
ER.      Frederick     H.     Umholtz,     Oklahoma, 
Okla. 

An  apparatus  of  the  character  described 
comprising  a  pair  of  water  containers  adapt- 
ed to  be  lowered  within  a  water  well  spaced 
from  its  bottom  and  having  valved  inlets,  a 
compressed  air  tank  adapted  to  be  located  ex- 


1,215.695.  FLUSHING  APPARATUS  WITH 
AIR-CHAMBER.  Frederick  Johannes  Paff, 
Utrecht,   Netherlands. 

1.215.889.  PROCESS  AND  APPARATUS  FOR 
DESICCATING  FLUID  SUBSTANCES.  Rich- 
ard W.  G.  Stutzke,  Chicago,  111. 

1.215.890.  DUST-SEPARATOR.  Harry  A. 
Thuneman,  St.  Louis,  Mo. 

1,215.895.         COMBINED      AUTOMATIC      AND 

STRAIGHT-AIU        VALVE        MECHANISM. 

John  A.  Adams,  Nogales,  Ariz. 
1,215,957.       APP.\RATUS    FOR    LIQUEFYING 

AND  SEPARATING  GASES.   Rudolf  Mevves, 

Berlin,    Germany. 
1,216,116.        FLUID-PRESSURE     GOVERNOR. 

Harold   A.   Hayward.  New   York,   N.   Y. 
1,216.119.      ROTARY  COMPRESSOR  AND  THE 

METHOD  OF  OPERATING  IT.     Adolf  Hinz, 

Frankfort-on-the-Main,  Germany. 
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teriorly  of  the  well,  a  water  discharge  pipe 
common  to  said  containers,  a  gear  casing  ar- 
ranged in  said  discharge  pipe,  gear  wheeis 
journaled  in  the  casing  and  meshing  with 
each  other,  a  valve  casing  connected  with  the 
gear  casing  and  having  dual  communication 
with  the  compressed  air  tank,  the  said  valve 
casing  having  a  pair  of  exhaust  ports,  branch 
air  supply  pipes  leading  from  the  valve  cas- 
ing to  the  container,  and  a  valve  within  the 
casing  having  driven  connections  with  one  of 
the  gears  in  the  gear  casing  and  adapted  to 
alternately  allow  admission  of  air  to  one  re- 
ceptacle and  the  exhausting  of  air  from  the 
other   receptacle. 

FEBRUARY    13. 

1,215,327.  RESPIRATORY  SYSTEM  FOR 
SMOKE-HELMETS.  Charles  H.  Ackerman, 
^lilwaukee.  Wis. 

1,215.617.  BUBBLE-BLOWER.  Rafael  Diaz 
Buitrago,    New    York.    N.    Y". 

1,215,621.  PNEUMATIC  GOVERNOR.  Her- 
bert  W.   Cheney,   Milwaukee,   Wis. 


1,216,131.      MEANS    FOR   PREVENTING   THE 
RAISING     OF     DUST     BY     MOTOR -VEHI- 
CLES.     Benjamin    Jones    and    Phillip    John 
Rees,  Gwaun-Cae-Gurwen,  Wales. 
1.   In    means    for   preventing   the   raising   of 
dust    by    the    w^iieels    of   a    motor    vehicle,    the 
combination   with   a   vehicle,    of  pipes   haying 
mouth    pieces   arranged    in    front   and    rear  of 
the    wheels    adjacent    the    treads    thereof    and 
close  to  the  ground,  and  an  air  apparatus  con- 
nected with  the  said  pipes  and  drawing  in  the 
air  in  front  of  the  wheels  and  delivering  it  to 
tlie  rear  of  the  wheels. 
1,216,229.       VACUUM-CLEANER.        Bertie     R. 

Hall.   Outlook,   Saskatchewan,    Canada. 
1,216,254.      AIR-SPRING.       Lucien     R.     Gruss, 
San  Francisco,  Cal. 

FEBRUARY    20. 

1,216,260.  VACUUM-BOX  FOR  FRUIT-CAN- 
NING.    Lewis  K.  Arnold.  Honolulu,   Hawaii. 

1,216,425.  INFLATABLE  TOY.  Moses  H.  Eise- 
man,  Chicago.  111. 

1,216,457.  SWIMMING  DEVICE.  Martin  Jela- 
lian,   Cranston,.  R.   I. 
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1,216.485.  COMPRESSED-GAS  CONTROL- 
LING AND  IGNITING  MECHANISM  FOR 
AUTOMOBILES.  Charles  J.  Pembroke,  Ro- 
chester, N.  T. 
1,216,54  2.  VACUUM-OPERATED  BRAKE 
MECHANISM.  Robert  F.  Berkebile,  Kant- 
ner.  Pa. 
1,216.554-5.  PROCESS  OP  GRANULATING 
AND  DRYING  SUGAR.  Godfrey  Engel, 
Brooklyn,   N.   Y. 

1.  The  process  of  drying  sugar  that  con- 
sists in  di^eminating  wet  sugar  in  an  air 
passage,  disseminating  nearly  dried  sugar  in 
a  second  air  passage  and  passing  air  through 
the  second  pas-^age  and  thence  through  the 
first  passage  with  the  addition  of  fresh  air, 
whereby  tlie  dry  sugar  dust  from  the  second 
passage  is  intercepted  by  the  moist  sugar  in 
the  first  passage. 

1,216,608.       POWER-HAMMER    MECHANISM. 
Samuel  V.  Rawlings,  Calumet,  Mich. 
1.   In   power   hammer  mechanism,   the   com- 
bination  of  a  hollow  frame  forming  a  supply 


1,216,750.  SAND-MOLDING       APPARATUS. 

Henry  Tscherning,  Freeport,  111. 

1,216,761.  WATER-SUBMERGED  AIR- 

CHAMBER  FOR  WATER-PIPES.  How- 
ard H.  York,  Logansport,  Ind. 

1,216,841.  AIR-BRAKE-OPERATING  MECH- 
ANISM. William  C.  Renshaw,  Mannington, 
W.  Va. 

1,216,861.  SUCTION-BOX.  Napoleon  Shorey 
and  Francis  P.  Flvnn,  Woodland,  Me. 

1,216,976.  COMBINED  STOP-VALUE,  AUTO- 
MATIC LIMITED-PRESSURE  VALVE.  AND 
FULL-PRESSURE  SUPPLY-VALVE.  Thom- 
as Burton  Ford.  Brooklyn,  N.    Y. 

1,216,992.  VACUUM-OPERATED  LIQUID- 
FUEL-FEEDING  DEVICE.  Edgar  R.  Haw- 
ley,   Salt  Lake   City,  Utah. 

1,217,039.  PREHEATING  OF  AIR  FOR  HOT- 
BLAST  STOVES  OF  BLAST-FURNACES. 
Edward  E.  Marshall,  Philadelphia,  Pa. 

1,217.117.  FLUID-ACTUATED  MEANS  FOR 
CONTROLLING  AN  ENGINE.  William  H. 
Curtis,    Portland,   Ore. 
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reservoir  for  motive  fluid,  a  hammer  operat- 
ing motor  cylinder  mounted  on  said  frame 
and  connected  to  the  supply  reservoir  therein, 
and  controlling  valve  mechanism  for  said 
motor  cylinder. 

1,216,664.  DRIVING  MECHANISM  FOR 
SELF-PROPELED  BODIES.  Frank  W. 
Dodd,   Brooklyn,   N.   Y. 

1.  An  automobile  torpedo  and  a  driving 
mechanism  therefore  comprising  an  engine 
arranged  to  be  driven  by  the  water  in  which 
the  torpedo  is  immersed  or  on  which  it  floats, 
and  fluid  pressure  means  operated  by  expan- 
sion of  gas  derived  from  a  source  of  reser- 
voir.kept  at  continuous  pressure  for  forcing 
the  water  through  the  engine,  the  water  af- 
ter passing  through  the  engine  being  ex- 
hausted into  the  surrounding  water  in  a 
rearward   direction. 

1,216,677.      APPARATUS      FOR      PURIFYING 
BLAST-FURNACE    GASES.      Martin    Ernest 
Feilmann.  Donald  Bagley,  and  Arthur  Her- 
bert Smith,  London,  England. 
1,216,688.     TIRE-INFLATING  PUMP.      Joseph 

Heeley,    Wigan,    England. 
1,216,693.       BELLOWS        FOR        PNEUMATIC 
LEAF-TURNERS.      Jarret   C.    Holcom,    Sul- 
phur Springs,  Tex. 
1,216,714.       PNEUMATIC    WHEEL.      John    W. 

Martin,  Pittsburgh,   Pa. 
1,216,722.      APPARATUS    FOR    IMPREGNAT- 
ING LIQUIDS  WITH  GAS.  Harrison  E.  Pat- 
ten, Silver  Spring,   Md. 
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1,217.130.  COMBINED  AUTOMATIC  AND 
STRAIGHT  AIR  VALVE  MECHANISM. 
John  A.  Adams,  Nogales,  Ariz. 

1,217,161.  PNEUMATIC  PRESS-FEEDING 
MEANS.     James   Duvall,   Camas,   Wash. 

1,217,202.  SANDER  FOR  VEHICLES.  Ar- 
thus    R.    Morrissey,    Seattle,    Wash. 

1,217,229.  ELECTRIC  AIR-HEATING  SYS- 
TEM.    Elmer  J.   Smith,   Detroit,  Mich. 

1,217,234.  INFLATING  SYSTEM.  Benjamin 
O.   Stark,  Stotesbury,  Mo. 

1,217,237.  PULVERIZED-FUEL  FEEDER. 
Edwin   Fergerson   Stewart,   AVoodcliff,   N.    J. 

1,217,580.  AIR-BRAKE  SYSTEM.  Frank  H. 
Dukesmith,    Buffalo,   N.   Y. 

1,217,734.  AUTOM.\TIC  RAILWAY-CAR  AND 
COMPRESSED-AIR  AND  STEAM  PIPE 
COUPLING  DEVICE.  Cesare  Feroci,  Rome, 
Italy. 

1,217,747.  FLUID-PRESSURE  VALVE.  John 
Graham  and  Archibald  Graham,  Glasgow, 
Scotland. 

1,217,817.  VACUUM-CLEANER.  Homer  L. 
Peters,  Salem,  Ohio. 

1,217.824.  INFLATED  APPARATUS  FOR 
PREVENTING  DROWNING  AND  ASSIST- 
ING SWIMMING.  John  James  Pritchard, 
Moseley,   Birmingham,   England. 

1,217.886.  PNEUMATIC  MASSAGE  APPAR- 
ATUS.    Harvey  L.  Hopkins,  Chicago,  111. 
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MACHIXE    FOR     NARROW     NECK     BOTTLES. 


AUTOMATIC   BOTTLE  BLOWING 
MACHINES 
Tlie   photos    here    reproduced    show    as    two 
interesting  and   ingenious  machines   in   exten- 
sive   practical    use    for    the    manufacture    of 


bottles.  They  are  built  by  the  Cox  and  Sons 
Company,  Bridgeton,  N.  J.,  and  are  extensive- 
1}'  employed  not  only  in  the  United  States 
but    in    many    foreign    countries. 

The  machine  shown  in  Fig.  1   is  exclusively 
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for  the  manufacture  of  narrow  mouth  bottles, 
such  as  used  for  beer,  soda  water,  catsup,  pro- 
prietory medicines,  etc.  It  is  not  practicalilc 
to  describe  the  machine  in  detail  for  the 
general  reader.  It  is  a  machine  of  numerous 
movements  and  these  are  all  produced  by 
compressed  air,  the  several  operating  air  cyl- 
inders being  sufficiently  in  evidence.  The 
operating  pressure  is  from  20  to  35  lb.  gage, 
this  requiring  to  be  adjusted  and  controlled 
with  considerable  nicety,  and  is  accordingly 
taken  care  of  by  pressure  regulators  in  the  air 
supply  system. 

The  molds  for  the  bottles  are  shown  upon 
the  two  intermittently  rotating  tables,  the 
molds  at  the  right  being  closed  and  those 
at  the  left  being  open.  The  end  of  the  ma- 
chine at  the  right  of  the  picture  is  placed 
close  to  a  glass  melting  furnace,  and  here  a 
gathering  boy  inserts  his  gathering  iron  into 
the  molten  glass,  turns  to  the  machine  and 
trips  the  lever  A  with  his  gathering  iron.  This 
trip  lever  admits  compressed  air  to  the  ma  ■ 
chinery,  first  operating  a  set  of  shears  which 
cut  the  required  quantity  of  glass  from  tlic 
gathering  iron,  this  glass  then  dropping  intn 
what  is  known  as  a  blank  mold.  There  then 
automatically  descends  a  blow  liack  ca]),  clos 
ing  the  end  of  the  mold  into  wliicli  tlie 
glass  has  been  dropped.  Air  is  then  intro 
duced  into  the  lower  end  of  the  blank  mold, 
this  forming  the  glass  into  what  is  known  as 
a  glass  blank,  and  a  plunger  is  inserted  to 
form  the  mouth  of  the  bottle.  It  then  passes 
to  the  second  stage  and  the  third  stage  suc- 
cessively and  then  is  removed  by  a  transfer 
boy.  In  this  transfer  the  glass  blank  is 
inverted  and  placed  in  the  blow  mold  on  the 
second  table,  it  now  being  in  the  normal  up- 
right position.  The  operation  of  blowing  the 
glass  blank  into  a  finished  article  is  com- 
pleted by  the  several  operations  in  the  rota- 
tion of  the  second  table  and  the  bottle  is 
removed  at  the  taking  out  pf)int  by  a  small 
boy. 

It  would  be  impossible  to  follow  the  pas- 
sage of  the  air  in  this  machine  if  a  detailed 
description  were  attempted  for  the  reason 
that  the  various  passages  and  air  connections 
cannot  be  traced  in  the  photogragh.  It  is  suf- 
ficient to  say  that  when  the  air  is  introduced 
into  the  machine  it  passes  from  point  to 
point,  first  performing  one  operation  and  then 


anotlier.  many  operations  taking  place,  such 
as  the  cutting,  the  forming  and  the  solidify- 
ing of  the  blank,  the  absolute  locking  of  the 
molds,  the  precise  turning  of  the  tables,  etc. 

These  motions  are  so  timed  that  12  to 
15  bottles  per  minute  are  produced  without 
intermission  for  18  or  24  hours  a  .day,  10 
months  in  the  year.  The  intricacy  and  the 
precision  of  construction  and  operation  of 
these  machines  speaks   for   itself. 

The  necessity  of  uninterrupted  operation  of 
the  machines  may  be  appreciated  from  the 
fact  that  a  stoppage  of  only  three  minutes 
for  any  adjustment  will  make  a  delay  of  15 
minutes  until  the  bottles  begin  to  be  delivered 
again  in  acceptable  condition.  This  is  due 
entirely    to    conditions    of   temperature   which 
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are  disturbed  by  the  stoppage,  the  heat  of 
the  glass  itself  when  in  steady  operation  being 
the  correct  adjusting  medium. 

The  machine  shown  in  Fig  2  is  for  the 
manufacture  of  wide  mouthed  ware.  Prac- 
tically the  same  principles  are  involved,  hut 
the  glass  blanks  are  formed  in  a  different 
manner  and  tlie  transfer  of  the  glass  blank 
from  the  blank  mold  table  to  the  blow  mold 
table  is  accomplished  mechanically,  so  that 
this  machine  requires  only  one  skilled  gath- 
ering boy  and  one  unskilled  small  boy  to 
remove    the    finished    bottles. 


THE     HAND     PROCESS     OF     WINDOW 
GLASS  MANUFACTURE 

BY    ROBERT    LINTON* 

Glass  does  not  have  a  definite  melting  point, 
in  the  sense  of  a  fixed  temperature  at  which 
it  passes  from  a  solid  to  a  liquid  state. 
Strips  of  window  glass  have  showed  a  slight 
defiection  at  840  deg.  F.,  while  they  lost 
stiffness  at  920  deg.  and  bent  freely  at  980 
deg.  The  glass  becomes  softer  as  more  heat 
is  applied,  and  at  1,700  deg.  it  becomes  so 
liquid  as  to  readily  assume  the  shape  of  a 
vessel  into  which  it  is  poured.  With  the 
application  of  more  heat  the  glass  becomes 
still  more  and  more  fluid  until  finally  a  point 
is  reached  where  a  slight  decomposition  and 
loss  of  alkali  takes  place,  which  manifests 
itself  by  bubbles  of  gas  rising  through  the 
heated  mass. 

PLATE    GLASS    AND    WINDOW    GLASS 

There  are  two  kinds  of  transparent  sheet 
glass,  termed  commercially  plate  glass  and 
window  glass,  manufactured  by  two  radically 
different  operations.  In  making  the  former. 
a  quantity  of  molten  glass  is  poured  upon  a 
casting  table  and  rolled  out  in  a  sheet  which 
is  placed  in  a  kiln  where  it  is  annealed  and 
cooled.  The  sheet  produced  in  this  way  If 
rough,  as  the  metal  table  and  roller,  no  mat- 
ter how  smooth,  will  leave  an  impression  on 
the  soft  glass ;  consequently  it  has  to  be 
ground  down  to  a  plane  surface  on  both 
sides  and  then  polished  in  order  to  render 
the  surface  smooth  and  the  sheet  transparent. 


*From  a   Paper  before  the   Engineers'   So- 
ciety of  Western  Pennsylvania. 


Window  glass  is  made  by  blowing  or  draw- 
ing a  cylinder  in  such  manner  that  nothing 
but  air  comes  in  contact  with  the  surfaces 
during  the  operation,  cutting  open  the  cylinder 
longitudinally,  reheating  it,  and  flattening  it 
out  in  a  sheet  which  is  then  annealed. 

Tn  the  hand  process  of  manufacture,  which 
only  began  to  be  superseded  in  1903,  the  tool 
used  is  the  blowers  pipe,  about  five  feet  long, 
with  a  mouth  piece  on  one  end,  and  on  the 
other  the  belt-shaped  wrought  iron  "pipe 
head."  The  workmen  are  the  blower,  the 
gatherer  and  the  snapper,  or  blower's  helper, 
the  three  men  constituting  a  "shop."  The 
gatherer  starts  the  operation  by  dipping  the 
pipe  head,  which  has  been  previously  heated, 
into  the  molten  glass  which  adheres  and 
forms  a  small  ball.  He  blows  through  the 
pipe  sufficiently  to  expel  the  soft  glass  from 
the  interior  and  form  a  small  bubble  in  the 
ball.  The  glass  is  then  cooled  to  the  proper 
stiffness,  more  glass  is  gathered  and  the 
operation  repeated  until  there  is  sufficient 
glass  to  yield  a  cylinder  of  the  desired  size. 
For  an  ordinary  cylinder  the  gatherer  usually 
gathers  five  times. 

The  lump,  which  is  in  a  state  of  rather  stiff 
plasticity,  is  then  carried  to  the  "blower's 
block,"  an  iron  mold  set  in  water  to  keep 
it  from  becoming  too  hot,  and  lined  with 
charcoal  to  prevent  the  glass  from  being 
marked  by  contact  with  the  iron.  By  turning 
the  ball  in  the  block,  l)lowing  air  into  the 
lump  through  the  pipe  and  drawing  it  up 
towards  him,  the  blower  so  manipulates  the 
operation  as  to  form  a  pear-shaped  ball,  the 
upper  part  of  which  has  the  diameter  and 
thickness  of  the  cylinder  to  be  produced,  the 
bottom  containing  a  thick  mass  of  glass  that 
has  now  become  quite  stiff.  The  ball  is  now 
reheated  in  a  "blow  furnace"  and  when  soft 
enough,  the  blower  swings  it  out  in  a  "swing 
hole"  alongside  the  blow  furnace.  The  weight 
of  the  glass  elongates  the  cylinder  and  the 
blower  keeps  it  distended  to  proper  diameter 
by  intermittently  blowing  air  into  it  through 
the  pipe.  The  reheating  and  swinging  out 
is  repeated  until  the  glass  in  the  closed  end 
of  the  cylinder  is  of  the  same  thickness  as 
the  other  parts.  This  closed  end  is  now  ex- 
posed to  the  heat  of  the  blow  furnace,  the 
workman  at  the  same  time  blowing  into  the 
pipe  and  keeping  the  air  confined  by  holding 
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his  thumb  over  the  mouth  piece.  The  glass 
in  the  end  softens,  and  the  heat  at  the  same 
time  expands  the  air  in  the  cylinder,  which 
finally  bursts  out  through  the  end.  The  open 
end  is  heated  still  further  and  swung  out 
into  the  swing  hole  in  such  manner  as  to 
make  it  cylindrical  to  the  end.  The  pipe  is 
removed  by  touching  a  cold  iron  to  the  glass 
just  below  the  pipe  head,  and  the  pear-shaped 
cap  removed  by  stretching  a  thread  of  hot 
glass  around  the  cylinder,  allowing  it  to  re- 
main until  a  heated  streak  is  formed,  and 
touching  this  streak  with  a  cold  iron  causes 
the  cap  to  snap  off.  The  cylinder  is  split 
by  passing  a  hot  iron  back  and  forth  through 
the  cylinder  to  produce  a  similar  line  of  heat 
and  touching  it  at  one  end  with  a  cold  iron, 
which  results  in  a  straight  crack  from  end 
to  end. 

The  cracked  open  cylinder  is  then  carried 
to  a  flattening  oven.  It  is  laid  on  an  iron 
carriage  and  pushed  into  the  oven,  where  it 
is  heated,  lifted  with  an  iron  tool  from  the 
carriage  and  laid  on  the  flattening  stone — 
a  large,  flat  fire  clay  tile  with  a  carefully 
levelled  and  highly  polished  surface.  As  the 
glass  softens  the  cylinder  is  spread  out  and 
then  rubbed  down  fiat  with  a  wooden  block 
mounted  on  a  light  steel  bar.  The  stone  with 
the  sheet  lying  on  it  is  then  moved  out  of  the 
flattening  compartment  into  a  cooler  one,  the 
sheet  is  gradually  cooled  down  and  when  il 
is  sufificiently  hardened,  it  is  lifted  by  means 
of  a  fork  with  smooth  steel  tines  and  laid  on 


a  convcj'or  which  carries  it  slowly  out  of  the 
oven.  This  part  of  the  oven,  called  the  "lehr," 
is  for  the  purpose  of  annealing  the  glass  by 
cooling  it  slowly  and  gradually,  for  other- 
wise it  would  be  too  brittle  for  commercial 
use.  The  ordinary  type  of  flattening  oven 
has  four  flattening  stones  set  on  a  circular 
table — the  "wheel" — which  is  carried  on  a 
vertical  shaft  turned  by  hand  from  a  bevel 
gear  drive. 

It  will  be  readily  appreciated  that  blowing 
window  glass  requires  unusual  judgment  and 
manual  skill,  as  well  as  more  than  ordinary 
physical  strength  and  endurance ;  also  that 
the  size  and  thickness  of  sheets  that  can  be 
produced  by  hand  is  quite  limited.  In  single 
strength  (1-12  in.  thick)  the  limit  is  about  14 
in.  dianr.  by  60  in.  long;  in  double  strength 
(1-8  in.  thick)  a1)out  19  in.  diam.  by  70  in. 
long. 

The  workers  were  extremely  well  paid. 
Blowers'  wages  ordinarily  varied  from  about 
$150  to  $250  per  four  weeks,  and  gatherers 
from  aI)out  $110  to  $150.  Blowers  who  made 
the  largest  sizes  were  paid  much  more  than 
this.  I  remember  one  "big  blower"  in  a  fac- 
tory with  which  I  was  connected  who  earned 
$642  in  four  weeks. 


By  August  the  Government  expects  to  get 
from  American  sources  all  the  dyes  it  uses 
in  printing  stamps,  paper  currency,  and  the 
like. 
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FIG.    I.   SKETCH   OF   FIRST  WINDOW  GLASS  MACHiXi;. 


WINDOW  GLASS  BY  MACHINE* 

BY    ROBERT    LINTOX 

Somewhere  around  1896  John  H.  Lubbers, 
a  window  glass  flattener  by  trade,  began  ex- 
perimenting with  a  machine  to  make  glass 
cylinders.  A  small  company  was  formed  for 
the  purpose  of  carrying  on  the  experiments, 
but  it  required  years  of  work  and  an  enormous 
amount  of  money  to  develop  the  apparatus 
to*the  point  where  it  was  finally  operated  at 
a  profit. 


♦Abstract  from  PZngineers'  Society  of  West- 
ern  Pennsylvania 


The  Lubbers  process  is  for  drawing  cylin- 
ders vertically  from  a  bath  of  molten  glass, 
and  Fig.  1  is  a  sketch  of  the  first  machine 
ever  successfully  employed  for  the  purpose. 
A  is  a  flat  bottomed,  circular  pot  placed  in 
a  heated  kiln  and  movable  vertically;  B  is 
a  circular  water  cooled  shield;  C  is  a  cross- 
head  traveling  on  guides,  raised  by  means 
of  a  cable  winding  on  a  cylindrical  drum  au'l 
carrying  a  detachable  blow  pipe  of  the  gen- 
eral type  used  in  hand  blowing ;  D  is  a 
supply  pipe  for  the  admission  of  air  under 
sufficient  pressure  to  keep  the  cylinder  dis- 
tended  to   proper   diameter;   E   is   a   graduat- 
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ing  valve  which  is  automatically  opened  as 
the  crosshead  C  is  raised,  the  valve  being 
provided  with  a  slotted  opening  of  proper 
size  and  shape  to  admit  the  requisite  quantity 
of  air  at  each  point  of  draw ;  F  is  a  gasometer 
serving  to  maintain  a  constant  pressure  in 
the  supply  line  conveying  air  to  the  graduat- 
ing valve. 

The  operation  was  as  follows :  The  pot 
A  was  raised  to  the  top  of  the  kiln  and  the 
water  shield  placed  in  the  position  shown. 
A  quantity  of  glass  sufficient  for  drawing  one 
cylinder  was  ladled  into  the  pot.  A  ball  of 
glass  was  gathered  on  a  blowpipe,  the  small 
bubble  blown  out  as  in  hand  blowing,  and  the 
ball  "marvered,"  or  rolled  on  a  smooth  iron 
plate,  so  as  to  thin  the  bottom  portion  beneath 
the  bell  shaped  end  of  the  pipe;  the  pipe 
was  then  hung  on  the  crosshead  and  lowered 
into  the  glass.  The  crosshead  was  then 
raised,  air  being  admitted  by  the  operation 
of  the  graduating  valve,  which  swelled  out 
the  glass  to  the  diameter  of  the  cylinder  to 
be  drawn.  The  upward  movement  was  then 
continued  until  the  cylinder  reached  the  de- 
sired length,  the  introduction  of  air  being 
automatically  regulated  by  the  graduating 
valve.  The  cylinder  was  severed  from  the 
glass  remaining  in  the  pot  in  any  one  of 
several  ways — either  by  dropping  the  pot  and 
allowing  the  heat  to  melt  the  low^er  end. 
by  shearing  off,  or  by  shutting  off  the  air  and 
continuing  the  upward  movement,  which  con- 
tracted the  lower  end  of  the  cylinder  to  a 
small  cord  which  was  sheared  off.  The  pipe 
with  cylinder  •  attached  was  removed  from 
the  cross-head,  lowered  to  a  horizontal  posi- 
tion, the  pipe  removed  and  the  cylinder  cap- 
ped off  as  in  hand  blowing  operations.  The 
pot  was  lowered,  to  the  kiln  to  reheat  it  and 
melt  to  proper  consistency  the  residue  of  glass 
that  remained  in  it. 

The  control  of  the  machine  by  the  operator 
was  at  that  time  limited  to  stopping,  starting 
or  reversing  the  drum  on  which  the  cable 
wound  that  raised  and  lowered  the  cross- 
head,  and  in  manipulating  a  hand  valve  on 
the  air  supply  line  between  the  gasometer  and 
the  graduating  valve. 

Out  of  this  crude  apparatus,  and  after  years 
of  costly  experimenting,  was  perfected  a  ma- 
chine that  is  producing  to-day  results  far 
beyond  the  most  optimistic  expectations  of 
its   inventor.     One  by  one  the  causes  of  the 


troubles  were  located  and  the  apparatus  modi- 
fied or  adjusted  to  correct  them. 

That  this  work  was  so  slow  and  so  difficult 
was  largely  due  to  two  facts  which  have  been 
mentioned,  viz.:  First,  that  in  the  liquid 
state  in  which  glass  is  worked  in  machine 
operations,  it  is  so  soft  as  to  be  extremely 
sensitive  to  changes  in  temperature  or  varia- 
tions in  exterior  or  interior  pressure  exerted 
at  the  point  of  draw ;  and  second,  that  in 
working  glass,  cooling  strains  develop  as  the 
glass  passes  from  the  liquid  to  the  solid 
state,  causing  brittleness. 

The  method  of  reheating  the  residue  re- 
maining in  the  pot  after  drawing  a  cylinder 
and  then  ladling  fresh  glass  into  the  pot  was 
not  very  satisfactory.  It  was  difficult  to  get 
good  quality  of  glass,  for  unless  the  glass 
in  the  pot  and  that  which  was  ladled  into 
it  were  heated  to  the  same  temperature  and 
brought  to  a  very  fluid  condition,  they  would 
not  mix  properly,  and  thus  streaks  would 
be  produced. 

It  was  then  proposed  to  drain  the  pot  be- 
tween the  draws,  and  to  accomplish  this"  a 
furnace  was  built  with  four  pots  mounted 
on  a  turn-table  and  so  arranged  that  each 
pot  would  be  tilted  at  a  certain  point.  In  this 
way  there  would  ahvaj's  be  one  pot  used  for 
drawing  cylinders  while  the  others  would  be 
heating  and  draining.  An  improvement  on 
this  apparatus  was  the  double  reversible  pot 
mounted  on  trunnions  shown  in  Fig.  2,  in 
using  which  one  side  was  always  being  drain- 
ed while  a  cylinder  was  being  drawn  from  the 
glass  on  the  other. 

THICK     AND    THIN     SIDES 

It  was  also  discovered  that  there  was  grad- 
ual cooling  of  the  glass  during  the  draw,  and 
that  is  was  important  to  control  this  so  as 
to  prevent  one  side  from  cooling  more  rapidly 
than  the  other  as  far  as  could  be  done.  The 
effect  of  inequalities  in  the  temperature  of 
the  bath  is  to  produce  "thick  and  thin"  glass, 
i.  e.,  that  portion  of  the  circumference  of  the 
cylinder  where  the  glass  is  coolest  at  the 
point  of  draw  will  always  be  the  thickest; 
also  in  many  cases  this  inequality  in  tempera- 
ture causes  the  cylinder  to  travel  towards  one 
side  of  the  pot  instead  of  continuing  to  draw 
vertically  from  the  starting  position.  A  great 
deal  of  difficulty  was  experienced  in  eliminat- 
ing this  "thick  and  thin"  glass,  as  it  could  be 
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due  to  a  number  of  causes.  More  positive 
adjustment  of  the  machinery,  an  improved 
type  of  ladle  and  method  of  ladling  the  glass 
from  the  tanks  to  the  pots,  more  care  in 
keeping  the  pots  uniformly  heated,  and  shield- 
ing the  glass  bath  from  draughts,  very  greatly 
reduced  the  proportion  of  "thick  and  thin" 
glass  produced.  It  was,  however,  found  so 
difficult  to  maintain  absolute  uniformity  in 
the  temperature  and  rate  of  cooling  of  the 
bath,  that  the  practice  was  finally  adopted  of 
drawing  from  the  center  of  average  viscosity, 
instead  of  from  the  center  of  the  pot.  In 
other  words,  when  the  glass  in  a  place  is 
thick  and  thin,  and  the  apparatus  is  in  proper 
condition,  the  blow  pipe  is  simply  moved  suffi- 
ciently to  bring  the  thickness  uniform  or 
practically  so  for  the  entire  circumference  of 
the  cylinder. 

It  was  thought  in  the  early  days  of  ma- 
chine operations  that  some  change  in  the 
chemical  composition  of  the  glass,  or  in  the 
character  of  the  materials  from  which  it  was 
made,  would  be  necessary  in  order  to  adapt " 


it  to  the  new  working  conditions.  The  cylin- 
der was  now  being  drawn  from  glass  in  a 
liquid  condition,  while  tiie  hand  blower  ma- 
nipulated a  lump  sufficiently  stiflf  to  be  re- 
tained on  the  end  of  the  blow  pipe.  The  glass 
was  worked  out  of  the  tank  much  more 
rapidly,  which  accelerated  the  flow  propor- 
tionately. The  maximum  amount  of  glass 
gathered  in  24  hours  from  one  of  the  tanks 
under  hand  operations  was  ?).7  per  cent,  of  the 
total  contents,  while  under  machine  operations 
more  than  20  per  cent,  has  been  ladled  from 
the  same  tank  in  24  hours. 

INXREASINC    THE    SIZE   OF    CYLINDERS 

The  original  Lubbers'  machine  made  a 
cylinder  about  the  size  of  a  hand  blown  cylin- 
der, but  it  soon  liccame  obvious  that  produc- 
tion could  be  materially  increased  by  ladling 
a  larger  quantity  of  glass  into  the  pot  and 
drawing  a  longer  cylinder.  This  introduced 
complications  in  the  control  of  drawing  speed 
and  air  supply,  but  eventually  the  point  was 
reached  where  five  flattening  lengths  about 
14  in.  in  diameter  by  60  inches  long  could 
be  produced  at  one  draw. 

The  next  step — and  a  most  important  one 
in  increasing  production — was  to  increase  the 
diameter  of  the  cylinder.  It  was  not  possible 
to  flatten  a  single  strength  cjdinder  that  was 
much  larger  than  the  standard  size  of  14  in. 
in  diameter  by  60  in.  long.  It  was  suggested, 
however,  that  there  would  not  be  any  diffi- 
culty in  flattening  if  the  conditions  should  be 
reversed  and  flattening  lengths  produced 
which  would  be  19  in.  diameter  by  42  in. 
long,  employing  of  course  pots  of  larger  di- 
ameter and  containing  a  larger  quantity  of 
glass.  The  size  of  the  cylinders  has  since 
then  been  considerably  increased,  so  that 
to-day,  using  a  36  in.  pot,  single  strength 
cylinders  are  made  up  to  21  in.  diameter  by 
460  in.  long,  and  double  strength  up  to  24 
in.  diameter  by  320  in.  long. 

REGULATING    THE    .-MR    PRESSURE 

Lubbers  had  discovered  three  fundamental 
facts  in  his  earlier  experiments :  First,  that 
the  air  supply  must  be  held  at  constant  pres- 
sure ;  second,  that  unless  the  quantity  of  air 
supplied  to  the  interior  of  the  cylinder  was 
constantly  and  uniformly  increased  during  the 
drawing  operation,  the  cylinder  would  taper 
off  to  a  point;  and  third,  that  no  ordinary 
type   of   hand   manipulated   valve   on   the    air 
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inlet  line  would  regulate  the  increase  deli- 
cately enough.  These  conditions  were  pro- 
vided for  by  using  a  gasometer  for  regulat- 
ing the  air  pressure  and  a  special  automatic 
graduating  valve  for  controling  the  rate  of 
increase  of  the  air  supply. 

SURGING 

As  the  length  of  the  cylinders  was  increased 
another  complication  entered.  It  was  found 
that  even  with  the  gradi:ating  valve  opening 
and  increasing  with  automatic  precision  the 
amount  of  air  entering  the  cylinder,  the  pres- 
sure at  the  point  of  draw  was  not  constant, 
but  was  applied  in  a  series  of  surges  which 
produced  corrugations  in  the  cylinder,  term- 
ed "pulsations."  For  the  purpose  of  better 
understanding  the  cause  of  these  let  us  con- 
sider the  condition  of  the  glass  at  the  point 
of  draw,  and  some  of  the  factors  affecting 
the  air  pressure  inside  the  cylinder. 

In  Fig.  3,  A  represents  the  wall  of  a  cylin- 
der being  drawn  from  the  bath  of  liqui>l 
glass  B.  The  surface  tension  of  the  glass 
in  the  meniscus  outside  of  the  cylinder  is  K , 
and  A'^'  the  surface  tension  of  the  meniscus 
inside  the  cylinder.  Now  A'  will  always  be 
greater  than  A^',  because  the  surface  of  the 
glass  in  the  pot  outside  of  the  cylinder  cools 
by  free  radiation  and  convection  in  the  at- 
mosphere, while  the  surface  of  the  glass  in- 
side cools  by  radiation  through  the  cylinder 
and  convection  currents  set  up  by  what  air 
is  confined  within  the  cylinder.  The  difference 
is  doubtless  very  slight  at  the  beginning  of  the 
draw,  but  increases  gradually  as  the  draw 
progresses.  Now  since  A'  is  greater  than  A ' 
the  wall  of  the  cylinder  will  be  gradually 
pushed  over  towards  A',  unless  held  out  by 
pressure.     If  we  call  M  and  .1/'  the  horizontal 


components  of  the  force  due  to  surface  ten- 
sion on  the  outside  and  inside  of  the  cylinder 
respectively,  then  M — M'  will  be  the  force 
that  tends  to  contract  the  cylinder.  If  P  is 
the  air  ])ressure  introduced,  then 

As  M — M'  is  constantly  increasing,  the 
pressure  must  be  increased  in  the  same  pro- 
portion, if  the  cylinder  is  to  be  held  to  a 
uniform  diameter. 

There  are  several  factors  affecting  the 
pressure,  some  tending  to  increase  the  pres- 
sure and  some  having  a  reducing  effect.  Lub- 
bers devised  a  means  of  overcoming  the 
trouble,  sufficiently  to  meet  the  requirements 
of  practical  operations,  which  was  to  in- 
troduce an  excess  of  blowing  air  and  then 
allow  a  portion  of  it  to  escape  through  a  vent 
hole. 

REGUL.\TING   DK.WVING   SPEED 

It  was  not  long  until  the  practice  of  gather- 
ing a  ball  of  glass  on  the  blow  pipe  was 
abandoned,  and  the  pipe  was  lowered  directly 
into  the  glass.  When  this  was  done  it  was 
found  necessary  to  vary  the  speeds.  Three 
speeds  were  used  at  first,  one  to  form  the 
neck,  one  for  the  cap  and  one  for  the  body 
of  the  cylinder.  This  was  later  changed  so 
as  to  use  one  speed  for  the  neck  and  cap,  one 
for  the  body  of  the  cylinder  and  one  to  thin 
the  lower  end  for  shearing  off. 

It  was  also  observed  that  the  glass  in  the 
pot  was  gradually  cooling  as  the  drawing 
progressed,  and  therefore  the  walls  of  the 
cylinder  were  gradually  thickening.  The 
speed  was  therefore  gradually  increased,  the 
increase  being  adjusted  so  as  to  compensate 
for    the    increasing    viscosity    of    the    cooling 
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glass,  and  thus  produce  a  cylinder  of  even 
thickness   longitudinally. 

Two  factors  control  the  thickness  of  the 
glass  in  a  cylinder,  first,  the  viscosity  of  the 
glass — governed  by  its  temperature,  and  sec- 
ond, the  speed  of  draw.  The  same  thickness 
may  be  drawn  from  glass  of  different  tem- 
peratures, if  the  speed  is  regulated  to  com- 
pensate for  the  variations  in  viscosity.  The 
problem  is,  however,  complicated  by  the  ne- 
cessity of  drawing  glass  of  even  thickness 
around  the  entire  circumference,  by  the  ne- 
cessity of  preventing  excessive  cooling  strains, 
and  of  avoiding  loss  of  time  as  far  as  pos- 
sible. In  early  operations  there  was  con- 
siderable difificulty  in  keeping  the  thickness 
of  the  product  up  to  standard  single  strength, 
and  there  was  quite  a  little  loss  due  to  the 
production  of  thin  glass  that  could  not  be 
marketed.  As  the  machine  became  perfected, 
it  was  not  only  possible  to  produce  good, 
standard  single  strength,  but  also  double 
strength  and  heavier  grades  u])  to  three- 
sixteenth   inch. 

Several  types  of  mechanism  for  raising  the 
cross-head  were  tried,  the  one  finally  adopted 
being  a  motor  driven  geared  hoist.     This  was 


provided  with  a  friction  clutch  held  in  posi- 
tion by  a  strong  spring.  An  electro  magnet 
was  used  to  release  tlie  clutch  so  that  the 
cross-head  could  be  lowered  after  the  draw. 
This  type  of  hoist  is  shown  in  Fig.  4. 

FINAL  HANDLING  OF  THE  CYLINDERS 

In  tlie  early  Lubbers'  apparatus  there  was 
a  cord  attached  to  the  blowpipe  during  the 
draw,  this  cord  passing  through  an  overhead 
pully.  After  the  draw  was  completed  the 
pipe,  with  the  cylinder  attached,  was  detach- 
ed from  the  cross-head  by  pulling  this  cord 
and  lowering  while  still  attached  to  the  cord, 
to  a  horizontal  position.  The  hoist  with  the 
magnetic  clutch  control  made  it  possible  t:> 
lower  the  cylinder  by  simply  swinging  out 
the  lower  end,  using  curved  supports,  "tak- 
ing down  hooks,"  to  support  it,  and  slowly 
lowering  the  cross-head  at  the  same  time  on 
which  the  pipe  and  cylinder  still  remained 
suspended.  This  was  hard  and  dangerous 
work  for  the  men  who  handled  the  taking 
down  hooks,  and  considerable  experimenting 
was  done  with  a  view  to  providing  apparatus 
for  taking  down  the  cylinders  mechanically. 
The  device  that  was  finally  adopted  and  which 
is  now  in  general  use  is  seen  in  Fig.  5. 


8364 


COMPRESSED  AIR  MAGAZINE. 


This  brief  outline  gives  very  inadequate 
idea  of  the  immense  amount  of  study  and 
research  expended  on  the  various  problems 
involved,  and  the  numerous  alterations  in  the 
mechanical  details  that  were  found  to  be 
necessary  while  the  machine  was  being  de- 
veloped and  conditions  of  machine  operation 
determined.  It  was  a  tedious  and  difficult 
task,  but  one  by  one  the  difficulties  were 
overcome  until  finally  machine  operation  at- 
tained such  a  degree  of  success  as  to  dom- 
inate the  window  glass  business  of  this  coun- 
try and  has  reached  out  to  new  fields  abroad. 

Machine  operation  has  immensely  increased 
the  output  per  tank  and  output  per  man  in 
the  blowing  room.  The  machine  blower, 
operating  four  machines,  displaces  on  an  aver- 
age eight  hand  blowers,  and  not  only  this,  he 
produces  a  great  deal  more  glass  than  tlie 
eight  hand  blowers  could  possibly  make.  The 
whole  labor  force  of  a  present  day  machine 
blowing  room  is  less  than  half  the  labor  force 
in  the  blowing  room  of  a  hand  operated  plant. 
Under  hand  operation  a  tank  furnace  was 
rated  as  so  many  blowers'  capacity.  A  48- 
blower  tank,  for  instance,  was  .a  tank  designed 
to  melt  sufficient  glass  to  supply  16  blowers 
on  each  of  the  three  working  shifts ;  it  was 
estimated  that  if  the  blowers  all  worked  to 
the  limit  of  capacity  fixed  by  union  rules  it 
was  as  much  glass  as  the  tank  would  melt. 
The  same  tanks  after  being  remodeled — not 
enlarged,  or  only  slightly  enlarged — have 
yielded  an  output  in  finished  glass  that  has 
shattered  all  records  in  hand  blown  operation, 
and  completely  upset  all  previous  ideas  of 
tank  capacity. 

Not  only  in  point  of  capacity,  but  as  re- 
gards quality  of  product  as  well,  has  the 
machine  scored  a  remarkable  success.  In  the 
early  operations  a  great  deal  of  doubt  was 
felt  as  to  whether  machine  glass  would  ever 
equal  hand  blown  glass  in  quality.  Now  tlie 
standard  is  set  by  machine  made  glass,  which 
is  recognized  as  the  highest  and  most  uni- 
form qualitj^  produced  in  this  country  or 
abroad. 


sities  has  been  especially  urgent  in  the  natur- 
al gas  industry,  where  the  measurement  of  gas 
by  means  of  orifice  meters  requires  a  knowl- 
edge of  the  density  of  the  gas.  An  investi- 
gation by  this  bureau  of  the  effusion  type 
of  apparatus,  which  has  been  generally  used 
for  this  purpose,  but  which  has  proven  un- 
reliable in  practice,  has  shown  the  need  of 
more  precise  methods.  The  apparatus  de- 
scribed in  this  publication  provides  a  quick, 
accurate  means  of  determining  gas  density. 
The  balance  beam  is  supported  on  two  needle 
points  which  give  high  sensibility.  The 
needles  are  easily  adjustable  and  in  contrast 
with  the  metal  or  quartz  knife  edge  usually 
used  can  be  obtained  almost  anywhere,  are 
inexpensive,  and  can  be  replaced  as  often 
as  necessary.  The  success  obtained  in  the 
use  of  this  apparatus  is  mainly  due  to  the 
high  sensibility  afforded  by  this  means  of  sup- 
port. 


A  SPECIFIC  GRAVITY  BALANCE  FOR 
GASES 

This  is  the  subject  of  technologic  paper 
89  of  the  Bureau  of  Standards.  The  need  for 
=in  accurate  method  of  determining  gas  den- 


GAS    AND    GASOLINE    IN    SEWER    EX- 
PLOSIONS 

In  the  city  of  New  Haven,  Conn.,  as  far 
back  as  1886,  there  was  an  explosion  of  a 
60-inch  round  sewer.  The  force  of  the  ex- 
plosion was  so  great  that  the  arch  was  thrown 
off  completely  for  a  distance  of  about  100 
feet.  (Fig.  1.)  Nobody  seems  to  know  how 
that  explosion  occurred,  and  luckily  nobody 
was   hurt. 

Some  eight  years  later,  in  the  same  old 
town,  a  54-inch  round  brick  sewer  was 
undergoing  the  process  of  cleaning  out.  Four 
men  were  busy  on  the  job,  when  suddenly 
an  explosion  occurred  in  the  sewer.  Luckily, 
the  men  escaped  death,  but  two  of  them  were 
disabled  for  six  months  or  more.  It  was  de- 
cided that  the  explosion  appeared  to  be  from 
illuminating  gas  in  the  sewer. 

And  as  recently  as  191,3  New  Haven  once 
more  experienced  a  sewer  explosion.  This 
time  it  was  in  a  42-inch,  egg-shaped,  brick 
sewer.  Like  the  last  mentioned  explosion  in 
the  54-inch  sewer,  this  one  was  being  cleaned 
when  the  explosion  occurred.  It  did  not  kill 
the  men.  They  were  just  burned  about  their 
hands   and   faces. 

People  were  inclined  to  I)lame  illuminating 
gas  again  for  the  mishap,  but  investigation 
showed  that  a  factory  nearby  allowed  gaso- 
line   drips    to    enter    the    sewer.      When    this 
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TYPICAL   SEW 

fact  was  unearthed,  a  workman  remembere'l 
having  detected  the  odor  of  gasoline  when 
he  first  entered  the  manhole. 

If  gasoline  was  really  the  cause  of  that 
explosion,  and  if  it  came  from  the  manufac- 
turing plant,  whose  gasoline  drippage  was 
very  small,  the  incident  may  be  taken  as 
very  good  proof  that  a  very  small  quantity 
of  gasoline  in  a  sewer  can  do  a  great  amount 
of  damage.  It  also  goes  to  show  how  neces- 
sary it  is  for  garages,  both  public  and  private, 
to  have  proper  gasoline  trap  floor  drains,  that 
will  positively  prevent  gasoline  from  getting 
into  sew^ers. 

In  Philadelphia,  an  explosion  occurred  in  a 
sewer  which  killed  several  men.  Part  of  the 
report  of  the  chief  engineer  of  the  Bureau 
of  Sewers  is  as  follows :  "A  suspicious 
smell  was  noticed  upon  opening  a  sewer  man- 
hole, and  a  blading  paper  thrown  in  resulted 
in  a  column  of  flame  about  40  feet  in  height, 
due  to  gasoline  from  a  nearby  factorv."  (Sec 
Fig.   2.). 

But  when  it  comes  to  doing  an)rthing  on  a 
big  scale,  we  must  look  to  New  York  City. 
There  they  had  a  rather  spectacular  explo- 
sion in  1909.  It  affected  not  one  block  or 
even  two,  but  the  whole  territory  within  half  a 
mile  square. 


Fie.  5 

ER  EXPLOSIOXS. 

It  is  recorded  that  in  this  particular  case 
in  the  sewer  at  48th  street  and  10th  avenue, 
a  violent  explosion  was  heard  at  4  :40  P.  M. 
A  few  seconds  later,  another  explosion  fur- 
ther south  on  lOtli  avenue  got  the  people  on 
edge.  Then  a  regular  bombardment  of  big 
guns  appeared  to  be  on.  E.xplosion  after 
explosion  ran  along  lOth  avenue  for  half  a 
mile,  and  up  the  cross  streets.  The  enemy 
batteries  were  underground,  for  with  every 
explosion,  flames  burst  from  manholes  and 
dense  clouds  of  black  smoke  filled  the  streets. 
(See  Fig.  3).  The  telltale  black  smoke  was 
the  convincing  exhibit  that  sealed  the  verdict 
against  gasoline  in  X^evv  York  sewers  for 
evermore. 

Although  the  ban  was  put  on  gasoline 
vapor,  there  are  other  substances  that  can 
explode  in  sewers  and  keep  folks  busy.  Il- 
luminating gas,  for  instance,  from  leaky  street 
mains  sneaks  into  sewers  like  the  small  boy 
under  a  circus  tent.  (See  Fig.  4.) 

Even  the  electric  conduits  under  the  streets 
are  sources  of  danger  when  inflammable  gas 
of  any  kind  exists  in  a  street  sewer.  Just 
two  years  ago  a  case  of  this  kind  occurred 
near  42nd  street.  The  conduit  was  drained 
into  the  sewer.  It  is  believed  that  an  explo- 
sive mixture  was  in  the  conduit  as  well  as  in 
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the  sewer  and  in  the  cross  connecting  drain 
between  them,  and  that  an  electric  spark 
ignited  the  mixture  in  the  conduit,  which 
flashed  back  through  the  drain  and  ignited 
the  inflammable  gas  of  the  sewer. 

But  Pittsburgh  wins  the  pennant,  when  it 
comes  down  to  real  damage  and  cussedness 
in  sewer  explosions.  For  in  November,  1913, 
a  disastrous  sewer  explosion  which  occurred 
there,  disturbed  the  usual  steadfast  equanimity 
of  that  great  manufacturing  town.  A  whop- 
per of  a  main  trunk  combined  sewer,  some  ten 
feet  in  diameter,  was  burst  asunder  for  a 
distance  of  5,000  feet.  (See  Fig.  5.)  Man- 
holes were  destrojed.  windows  were  smashed 
and  streets  caved  in.  This  explosion  cost 
the  city  some  $300,000  to  repair.  The  costs 
of  suits  for  damage  may  run  the  cost  up  t-j 
half  a  million. — Plumbers'  Trade  Journal. 


CITY   GAS    DISTRIBUTION   SYSTEMS 

Distribution  systems  may  be  divided  into 
three  classes :  Those  operated  under  low  pres- 
sure, those  under  medium  pressure  and  those 
under  high  pressure.  As  a  distinction  be- 
tween the  classes  some  defined  pressure 
range  must  be  given  each.  Systems  carrying 
pressures  up  to  one  pound  {2y  in.  water) 
may  be  classed  as  low  pressure  systems,  those 
carrying  from  one  to  five  pounds  as  medium 
and  those  carrying  above  five  pounds  high 
pressure  systems.  A  number  of  combinations 
of  the  above  systems  are  used  in  various  cities, 
most  of  which  have  been  evolved  as  a  modi- 
fication  of   some  existing  system. 

In  the  early  history  of  the  gas  industry 
all  distribution  was  done  under  low  pressure, 
but  as  the  business  developed  the  need  of 
greater  carrying  capacity  in  the  existing  mains 
or  larger  mains  became  apparent,  and  as  the 
former  was  possible  by  increasing  pressures, 
the  result  was  an  evolution  in  distributing  sys- 
tems which  has  resulted  in  the  high  pressures 
so  generally  used  today,  and  which  has  made 
possible  the  distribution  of  gas  to  small  com- 
munities from  a  centrally  located  plant  which 
otherwise  would  never  have  been  supplied. 

The  benefits  derived  from  this  evolution  in 
gas  pressure  have  not  been  confined  to  the 
new  customers  obtained  by  supplying  isolated 
districts.  Better  service  has  resulted  from  the 
efficient  control  of  pressures,  which  has  re- 
sulted   in    revenue    from   new    customers    and 


increased  revenue  from  old  ones,  while  in- 
stallation costs  have  been  reduced  through  the 
use  of  smaller  and  cheaper  wrought  iron 
mains  instead  of  the  large  and  costly  cast 
iron  pipes  used  in  low  pressure  distribution. 

The  following  is  a  list  of  the  various  dis- 
tribution systems  in  use  today : 

1.  Distributing  with  low  pressure  from  a 
holder  or  holders,  located  at  the  plant. 

2.  Distributing  with  low  pressure  from  both 
station  and  district  holders. 

3.  Distributing  with  low  pressures,  but  sup- 
plying district  holders  through  medium  or 
high  pressure  lines. 

4.  Distributing  with  low  pressure,  the  low 
pressure  mains  being  reinforced  through  dis- 
trict governors  from  a  belt  line  carrying 
medium  pressure. 

5.  Distributing  with  lew  pressure,  the  low 
pressure  mains  being  rein  formed  through  dis- 
trict governors  from  a  belt  line  carrying  high 
pressure. 

6.  Combination  pressure  being  used.  The 
pressure  being  raised  at  the  plant  to  suit  re- 
quirements in  outlying  districts,  individual 
regulators  being  used  on  the  services  adjacent 
to  the  plant  and  along  feeder  mains  where 
required. 

7.  Medium  high  pressure  carried  on  all 
mains  with  individual  regulators  on  each  ser- 
vice. 

8.  High  pressure  carried  on  all  mains  with 
individual  high  pressure  regulators  on  each 
service. 

The  above  list  shows  plainly  the  evolution 
through  which  distribution  systems  have  pass- 
ed. Each  system  has  its  special  advantages 
provided  the  system  is  adapted  to  the  par- 
ticular city  in  which  it  is  used.  There  can  be 
no  fixed  rule  as  to  which  system  is  the  best 
to  apply  to  all  cities,  but,  due  to  the  flexi- 
bility and  low  first  cost,  No.  6  consummated 
in  No.  7  is  adaptable  in  most  cases. — Gas  Age. 


WHERE  A  COMPRESSED  AIR  MISSION- 
ARY  IS    NEEDED 

The  two  air  pressure  records  here  repro- 
duced were  exhibited  at  a  recent  meeting  of 
the  Lancashire  Branch  of  the  National  (Brit- 
ish) Association  of  Colliery  Managers  They 
were  shown  for  the  purpose  of  telling  the 
story  of  the  correcting  of  the  fluctations  of 
air  pressure  which  occurred   at   Chapel    Col- 
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Chart  A.  Chakt  B. 

SHOWIXG    THE    LOW    PRESSURE    USED. 


liery,  chart  A  being  before  and  chart  B  after 
the  change.  As  to  what  was-  actuall}'^  done  in 
the  matter  we  are  told  as  follows :  "in  the 
absence  of  automatic  control  of  the  pressure 
of  the  compressor,  control  of  the  pressure  by 
the  engineman  was  arranged  by  leading  a 
chain  gear  from  the  throttle  valve  of  the 
compressor  steam  engine  to  a  convenient  posi- 
tion. The  engineman  also  noted  each  hour 
from  the  revolution  counter  the  number  of 
revolutions  made  by  the  compressor.  A  time 
table  for  the  several  coal  cutters  was  ar- 
ranged in  diagram  form,  with  a  view  to  dis- 
tributing the  demand  for  air  as  uniformly  as 
possible  throughout  the  cutting  shifts,  and  on 
the  same  diagrarn  the  average  number  of 
•  revolutions  made  by  the  compressor  in  eacli 
hour  was  plotted.  Not  an  ideal  or  very 
satisfactory  arrangement  at  the  best.  There 
should  have  been  an  entirely  automatic  con- 
trol and  adjustment  of  the  air  pressure,  and 
there  should  have  been  a  sufficient  air  sup- 
ply for  all  the  coal  cutters  that  might  at  any 
time  require  it  to  operate  to  the  best  advan- 
tage independently  of  that. 

ABSURDLY    LOW    PRESSURE    USED 

These  records  are  reproduced  here,  however, 
more  for  the  purpose  of  calling  attention  to 
the  absurdly  low  pressure  apparently  regarded 
as  satisfactory,  it  will  be  noted  in  chart  B 
that  the  pressure  is  maintained  at  40  lb.  gage, 
never  being  allowed  to  rise  above  that.     This. 


it  win  be  understood,  was  in  the  compressor 
house,  whiJe  at  the  machines  when  in  oper- 
ation the  pressure  could  not  have  been  above 
35  11).  It  must  be  said  that  management  and 
men  who  can  potter  along  with  such  pres- 
sures as  that  do  not  know  anything  about  what 
compressed  air  machines  will  do,  and  they 
should  have  somebody  to  show  them  what 
successful  practice  is. 


ELECTROLYTIC  OXYGEN  DANGEROUS 

There  occurred  in  California  last  summer, 
within  three  days  of  each  other,  three  fatal 
explosions  of  oxygen  tanks  used  in  oxyacet- 
ylene  metal  cutting  and  welding.  Seven  men 
were  killed  and  five  more  seriously  injured. 
An  investigation  which  immediately  follow- 
ed under  the  direction  of  John  R.  Brownell, 
Superintendent  of  the  Department  of  Safety, 
Industrial  Accident  Commission,  brought  out 
the  fact  that  the  explosions  were  due  to  the 
presence  of  hydrogen  in  the  tanks  comming- 
led with  the  oxygen  in  sufficient  proportion 
to  form  highly  explosive  mixtures.  An  ac- 
count of  the  investigation  and  its  results  is 
contained  in  the  first  issue  of  California 
Safety  News,  the  essential  portion  of  which 
is  here  presented : 

All  three  explosions  occurred  in  tanks  of 
oxygen  supplied  by  the  same  manufacturer, 
who  had  used  what  is  known  as  the  "elec- 
trolytic"  method   in   obtaining  oxygen.    Each 
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explosion  occurred  immediate!)-  after  a  new 
tank  of  oxygen  had  been  put  in  use,  and  all 
were  found  to  be  due  to  the  presence  of  an 
explosive  mixture  of  gases  in  the  oxygen 
tanks.  The  pressure  in  the  three  tanks  varied 
from  350  to  2,200  lb.  per  square  inch.  Five 
other  tanks  were  recalled  from  customers  to 
whom  they  had  been  shipped  by  the  same 
manufacturer.  The  contents  of  these  tanks 
were  carefully  analyzed,  with  the  following 
results  : 

Tank        Per  cent  Per  cent  Per  cent  Per  cent 

Number  O  H  CH  N 

X10980 99.5  0.6  0.1  0.4 

XI 1063 54.25  42.5  0.53  3.18 

XI 3553 28.3  69.0  0.30  2.43 

X  9233 42.3  52.55  0.6  4.6 

X10789 41.05  55.0  0.48  2.98 

The  investigation  developed  the  fact  that 
while  these  tanks  were  being  filled  it  was 
necessary  to  make  repairs  to  one  of  the  elec- 
trolytic cells  at  the  company's  plant,  and 
one  of  the  repairmen  accidentally  interchang- 
ed the  feedline  connections  of  a  set  of  twenty 
cells,  causing  the  poles  to  be  reversed,  and 
resulting  in  the  mixture  of  hydrogen  with 
o.xygen  which  went  to  the  container  from 
which  the  tanks  that  later  exploded  were  fill- 
ed. 

commissioner's   recommendations. 

The  commission  pointed  out  that  oxygen 
manufactured  by  the  liquid-air  process  does 
not  contain  hydrogen.  If  oxygen  manufac- 
tured by  other  processes  is  used  it  should  be 
ascertained  that  the  hydrogen  content  be  less 
than  2  per  cent.  The  user  of  oxygen  made  by 
the  electrolytic  process,  the  commission  rec- 
ommends, should  satisfy  himself  that  the  fol- 
lowing precautions  are  taken  by  the  manufac- 
turer : 

1.  Every  electrolytic  oxygen  plant  should 
be  equipped  with  a  system  of  purifiers,  the 
purpose  being  to  eliminate,  as  far  as  prac- 
ticable, the  presence  of  hydrogen   in  oxygen. 

2.  All  electrical  connections  should  be  so 
constructed  that  they  will  be  non-interchange- 
able. 

3.  A  device  should  be  installed  for  the  pur- 
pose of  preventing  reversal  of  current  be- 
tween the  generator  and  the  cell  connections. 

4.  High-pressure  gages  should  have  safety 
relief  features. 


5.  Tests  of  both  hydrogen  and  o.xygen 
should  be  made  every  two  hours  where  the 
capacity  of  the  system  exceeds  100  cu.  ft. 
per  hour.  This  test  should  be  run  alternately 
with  gas  obtained  from  the  gas  holder  and 
from  the  line  between  the  cells  and  the  gas 
holder.  (The  purpose  of  the  test  is  to  check 
up  the  gas  being  shipped  out  and  also  the 
gas  which  is  going  into  the  gas  holder.) 

6.  Each  plant  should  have  gas  holders  of 
sufficient  size  to  take  the  capacity  of  the 
plant  for  at  least  two  hours. 

7.  All  hydrogen  tanks  should  be  provided 
witli  fittings  which  are  non-interchangeable 
with  those  of  the  oxygen  tanks.  It  is  rec- 
ommended that  the  former  be  left-hand  fit- 
tings and  the  latter  right-hand   fittings. 

8.  Each  cell  should  be  equipped  with  a 
"relief"  feature,  the  purpose  being  to  safe- 
guard against  back  pressure. 

9.  A  complete  record  of  each  test,  as  well 
as  any  important  features  connected  with 
the  process,  should  be  kept  and  turned  over 
to  the  management  or  authorities  competent 
to  examine  it. 

10.  A  competent  operator  should  have 
supervision  of  the  plant.  He  should  be  thor- 
oughly familiar  with  the  making  of  tests 
and  the  reconstruction  of  cells,  and  should 
be  sufficiently  acquainted  with  electricity  and 
its  application  to  electrolytic  oxygen  manu- 
facturing competently  to  take  care  of  any 
disturbances. 


A  LABORATORY  HYDRAULIC  AIR 
COMPRESSOR 

The  cut  here  reproduced  from  a  recent 
issue  of  Engineering  and  Mining  Journal, 
contributed  by  Mr.  A.  W.  Allen,  shows  an 
interesting  adaptation  for  laboratory  use  of 
the  principle  of  the  Taylor  hydraulic  air  com- 
pressor, which,  as  our  readers  know,  has  been 
successfully  employed  for  the  compression 
of  large  volumes  of  air  delivered  at  pres- 
sures up  to  100  lb.  Water  flows  freely  from 
the  faucet  up  at  the  left  and  as  it  drops 
down  the  pipe  it  carries  more  or  less  air  en- 
trained with  it.  The  air  thus  mixed 
with  the  water  might  as  well  be  admitted 
by  a  number  of  little  holes  drilled  in  the 
pipe  coupling  immediately  below  the  faucet 
instead    of   by   the    air    inlet    pipe    shown    in 
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fiatir  Discharge 
LABORATORY    LOW    PRESSURE   COMPRESSOR. 

the  sketch.  The  height  of  the  faucet  above  the 
surface  of  the  water  in  the  tank  should  be 
greater  than  here  indicated  or  the  fiow  will 
be  slow  and  the  air  delivery  very  small. 
The  water,  with  the  air  it  carries,  is  discharg- 
ed from  the  open  end  of  the  pipe  under  the 
middle  of  the  suspended  conical  hood.  The 
air  accumulates  in  this  hood  and  is  carried 
off  under  pressure  by  the  ascending  pipe.  The 
accumulation  of  water  will  overflow  at  the 
surface  of  the  water  in  the  tank  and  escape 
down  the  discharge  pipe.  The  pressure  of  the 
air  delivered  will  be  determined  or  limited 
by  the  height  of  the  water  surface  above 
the  top  of  the  hood,  and  of  course  cannot  be 
great.  It  would  be  sufficient  for  blowing  pur- 
poses but  of  course  not  for  operating  pneu- 
matic tools.  The  water  may  be  used  over  and 
over   by   pumping. 


ho  will  probably  complain  that  the  air  cur- 
ries so  much  moisture  that  the  water  is  caus- 
ing the  steel  of  the  tools  to  check,  and  out  will 
come  a  display  of  several  tools  that  vere 
"perfectly  good"  before  they  were  put  before 
the    air   blast. 

Those  were  a  few  of  the  conditions  that 
the  air  installation,  shown  in  the  accompany- 
ing figure,  was  designed  to  meet.  In  this  par- 
ticular case  the  air  blast  was  located  imme- 
diately above  the  steam-heating  coils,  so  there 
was  a  probability  that  the  temperature  of 
the  surrounding  air  was  relatively  very  much 
higher  than  that  of  the  rest  of  the  room.  The 
nozzle  was  at  that  time  arranged  to  blow  into 
the  open  end  of  a  piece  of  3-in.  pipe  about 
12  in.  long,  the  air  coming  out  of  the  other 
end  upon  the  tools  in  a  diffused  condition, 
so  that  it  would  cover  a  larger  portion  of 
the  work  placed  before  it.  At  the  same  time 
the  air  blowing  into  the  open  end  of  that  pipe 
created  a  suction  that  carried  a  large  volume 
of  the  outside  air  through  the  pipe  with  it, 
so  that  really  the  volume  of  air  delivered  for 
cooling  the  tools  was  greatly  increased. 

To  overcome  the  difficulties  due  to  the  hot 
inside  air,  an  elbow  was  placed  on  the  3-in. 
pipe  with  an  extension  through  the  outside 
well  to  draw  in  cool  air.  Then  using  a  side- 
outlet  elbow,  the  air  nozzle  was  drawn  to  a 
point  and  extended  in  about  2  in.  This 
arrangement  formed  an  injector,  which  deliv- 
ered several  times  the  amount  of  air  to  the 
tools  that  the  sj'stem  would  otherwise  have 
permitted. 

The  problem  of  the  disposal  of  the  excess 
moisture  in  the  air  was  met  by  the  installation 


IMPROVED   AIR   BLAST  FOR   HARDEN-     - 
ING  TOOLS 

BY    J.    v.    ARTHUR 

Have  you  walked  by  the  tool  dresser's  fire, 
day  after  day,  and  heard  the  roar  of  the 
blast  of  compressed  air  escaping  where  it  is 
used  for  chilling  the  cutting  edges  of  the 
lathe  and  planer  tools?  And  have  you  won- 
dered whether  anything  could  help  relieve  this  ^ 
tax  on  an  already  overloaded  compressed-air  C 
plant?  The  tool  dresser  will  tell  'you  that 
he  needs  lots  of  air,  because  that  being  used 
is  too  hot  for  good  hardening.     Incidentally 
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of  the  small  tank  in  the  pipe  line  close  to  the 
air-blast  connections.  This  tank,  about  10  in. 
in  diameter  by  20  in.  long,  was  made  of  gal- 
vanized sheet  steel  with  welded  seams  and  was 
fitted  with  a  small  drain  cock  at  the  bot- 
tom. The  drain  cock  was  for  the  purpose 
of  drawing  off  any  water  that  might  con- 
dense in  the  tank. 

Since  this  installation  was  made,  the  shop 
has  been  very  successful  with  the  tools  that 
have  been  redressed.  Perhaps  this  has  been 
due  in  part  to  the  greater  interest  taken 
in  seeing  that  the  work  should  come  as 
near  right  as  possible,  but  it  also  seems  prob- 
able that  the  elimination  of  a  large  part  of 
the  trouble  caused  by  the  old  air  blast  has 
had  considerable  to  do  with  the  better  results 
that  have  been  obtained  since  the  installation 
of  the  new  system. — American  Machinist. 


fri  m  plant  to  plant,  the  following  being 
cogent  factors  in  its  determination:  (1)  cost 
of  labor;  (2)  cost  of  moving  and  shifting 
steel  into  position  for  chipping;  (3)  cost  of 
inspection ;  (4)  cost  of  air  hammers  includ- 
ing depreciation  ;  (5)  cost  of  chipping-chiscls  ; 
and  (6)  cost  of  grinding  chisels. 

An  investigation  of  chipping  was  recently 
carried  out  in  a  large  steel  plant  in  the  cen- 
tral west,  and  the  work  resulted  in  some 
new  departures  in  practice  as  well  as  in  a 
reduction  in  the  cost.  The  summation  of  the 
results  of  the  experiments  and  the  tests 
is  embodied  in  what  follows. 

Unskilled  labor  of  the  cheapest  type  ob- 
tainable proves  to  be  the  best  suited  for  this 
work.  The  job  of  chipping  has  few  attractive 
features  and  is  highly  unpopular  with  the 
more    intelligent    workers     of    the     unskilled 


I-IG.     I — LONGITUDINAL    SECTION    THROUGH    CHIPPING    HAMMER. 


PNEUMATIC       CHISELS      FOR      STEEL 
BILLETS* 

In  spite  of  the  exercise  of  suitable  pre- 
cautions, such  as  proper  deoxidation  of  the 
jnetal  in  the  open  hearth  furnace  and  care- 
ful rolling  practice  in  the  blooming  mill,  bil- 
lets and  other  steel  materials  often  contain 
•cracks  and  seams.  The  only  practical  method 
■of  removing  these  defects  is  to  employ  the 
•chipping  hammer.  This  is  done  so  almost 
universally  that  it  is  surprising  that  more 
attention  is  not  given  to  the  cost  of  the  work. 
As   would  be  suspected,  the  cost  is   variable 


♦Condensed   from  Iron  Trade  Review. 


labor  class.  On  account  of  the  nature  of  the 
work,  it  is  a  difficult  matter  to  keep  the 
ranks  filled.  The  constant  jar  of  the  ham- 
mer is  hard  on  the  men  and  the  stooped- 
over  position  necessitated  by  the  work  is 
tedious,  so  that  the  men,  as  a  rule,  are  either 
continually  quitting  or  asking  to  be  trans- 
ferred to  another  department.  There  appears 
to  be  no  way  by  which  the  method  of  chip- 
ping may  be  altered  and  still  accomplish  the 
desired  results.  Some  slab-yard  foremen  are 
of  the  opinion  that  the  problem  cannot  be 
solved.  That  the  cost  of  chipping  can  be 
reduced,,  however,  is  borne  out  by  the  re- 
sults of  tests. 
As   already  stated,   the  job   is   a  hard  one, 
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FIG.  2 — OLD  TYPE  OF  TWO-PIECE  NOZZLE   USED   IN 
AIR-HA.\IMER. 

and  chippers  will  avail  themselves  of  the 
slightest  excuse  to  stop  work.  Investigation 
shows  that  most  of  the  time  lost  arises  from 
chisel  breakage,  or,  in  general,  defective 
chisels.  The  labor  cost  is  a  more  or  less 
fixed  item,  but  will  vary  with  the  amount 
of  work  to  be  done  and  the  efficiency  of  the 
chipping  gang.  Fig.  1  shows  a  longitudinal 
section  through  a  hammer  brought  out  by 
the  Ingersoll-Rand  Co.,  New  York,  for  heavy 
chipping  purposes.  This  tj'pe  of  hammer  was 
used  at  the  plant  under  discussion  and  gave 
satisfactory  service.  There  has  since  been 
a  slight  change  of  design  in  the  nozzle  which 
takes  the  chisel  shank,  as  illustrated  in  Figs. 
2  and  3.  Fig.  2  illustrates  the  nozzle  for 
holding  octagonal  shank  chisels,  and  Fig.  3 
shows  the  nozzle  for  holding  the  conical  shank 
chisels.  The  latter  is  more  satisfactory  than 
the  former.  The  air  consumption  per  ham- 
mer is  19  cubic  feet  per  minute.  The  cost  of 
air  varies  from  plant  to  plant,  depending  on 
the  type  of  air-compressor  and  the  cost  of 
generating  steam. 

CARE  OF   HAMMERS 

In  order  to  keep  air-hammers  in  good 
working  condition,  they  should  be  properly 
cleaned  and  oiled  at  frequent  intervals.  For 
lubrication,  a  small  amount  of  clean,  light 
machine  oil  should  be  poured  into  the  inlet 
of  the  handle ;   when   the  tool   is   being  used 


FIG.    3 — NEW    TYPE    OF    TWO-PIECE    NOZZLE    USFJ) 
IN    AIR-HAMMER. 


constantly,  this  should  be  done  every  two  or 
three  hours.  A  thick  oil  should  not  be  used 
as  it  causes  the  moving  parts  to  work  slug- 
gishly, p-or  cleaning,  the  hammer  should  he 
taken  apart  at  least  once  a  week,  and  the 
parts  washed  in  kerosene. 

THE    CHISELS 

The  cost  of  keeping  chippers  supplied  with 
good  chisels  is  high  at  best  and  will  be  high- 
er unless  care  is  exercised  in  their  treatment. 
Any  investigation  of  chipping  cost  with  a 
view  to  reducing  it  inevitably  leads  to  a  con- 
sideration of  the  chisel  itself.  The  first  cost 
of  chipping  chisels  varies  within  wide  limits 
according  to  whether  alloy  steel  or  straight 
carbon  steel  is  employed,  and  to  whether 
conically  tapering  or  octagonal  shanks  are 
used. 

A  typical  steel  for  chipping  chisels  at  one 
plant  analyzed  as  follows :  Carbon,  0.70  to 
0.90  per  cent. ;  sulphur,  0.035  per  cent. ; 
phosphorus,  0.015  per  cent.;  and  manganese, 
0.20  per  cent. 

Each  chipper  needs  from  six  to  12  chisels 
on  hand  at  all  times.  Regardless  of  the 
shape  of  the  shank,  it  is  worthless  if  it  does 
not  fit  the  hammer  nozzle.  Where  chisels 
are  used  in  large  quantities,  as  where  50  or 
more  chippers  are  at  work,  it  is  found  eco- 
nomical to  have  the  shanks  machined  out- 
side at  contract  prices.  Forging,  shaping  and 
heat  treatment  are  best  performed  in  the  plant, 
because  of  the  necessity  for  having  a  repair 
man  on  chisels  most  of  the  time.  The  forg- 
ing and  shaping  of  the  cutting  end  may  be 
done  by  a  tool  blacksmith,  but  heat  treat- 
ment should  be  entrusted  to  more  capable 
hands  and  executed  under  close  pyrometric 
control. 

Chipping  chisels  are  short  lived  because  ot 
the  severe  service  requirements  and  because 
of  the  rough  treatment  they  receive  at  the 
hands  of  chippers.  To  stand  up  successfully 
under  this  hard  usage,  the  steel  should  be 
put  in  the  best  possible  condition.  No  rule- 
of-thumb  heat  treatment  is  effective,  and  the 
results  of  tests  conducted  unmistakably  dem- 
onstrate the  superiority  of  chisels  treated  un- 
der pyrometric  control.  Experience  has  shown 
that  straight  0.70  to  0.90  per  cent,  carbon 
steel  is  well  adapted  for  chipping  chisels. 
The  chisel  point  should  be  of  such  hardness 
that  it  will  do  the  work  without  breaking  off 
by  reason  of  excessive  hardness  or  yet  bend 
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or  "dub"  over  on  account  of  softness.  The 
shank  of  the  chisel,  which  fits  into  the  nozzle 
of  the  air  hammer,  must  also  be  treated  to 
stand  up  under  the  work.  It  cannot  be  so 
hard  as  to  break  off  through  the  shock  of 
pounding  or  yet  so  soft  as  to  f^ow  under  the 
repeated  blows  and  accordingly  become  suffi- 
ciently wedged  to  break  the  nozzle. 

HEAT   TREATMENT 

A  number  of  experiments  were  carried  out 
at  the  plant  already  mentioned  for  the  pur- 
pose of  developing  a  judicious  rationale  of 
heat  treatment.  Previous  to  the  solution  of 
the  problem,  the  chisels  were  dressed  up 
by  the  tool  blacksmith  and  given  a  so-called 
heat  treatment.  The  latter  was  conducted 
by  ill-advised,  haphazard  methods.  Strange 
results  followed,  as  would  be  expected.  One 
chisel  would  perform  excellent  work,  while 
the  next  dozen  or  so  would  be  worthless, 
either  so  hard  as  to  break  oflf  or  so  soft  as 

.to  bend  over.  On  an  average,  300  chisels 
were  being  dressed  and  heat  treated  daily. 

The  experiments  for  a  time  showed  only 
negative  results,  as  is  usually  the  case,  but 
a  suitable  treatment  was  finally  devised. 
Chisels  of  0.80  per  cent,  carbon  steel  were 
heated  to  735  degrees  Cent.  (1,355  F.),  or 
just  through  the  critical  range,  in  a  gas 
fired  mufifle  furnace  having  uniform  tempera- 
ture. Fifty  chisels  were  charged  at  once  and 
allowed  to  soak  until  a  pyrometer  rod  in  the 
middle  of  the  pile  showed  735  degrees  Cent. 
When  up  to  heat,  the  chisels  were  quenched 
by  immersing  the  point  about  an  inch  and  a 
half  in  water.  The  strains  induced  by  this 
drastic  quenching  were  relieved,  and  the  re- 
sultant hardness  mitigated  somewhat,  by 
drawing  the  chisels  at  250  degrees  Cent. 
(482   F.)    in   a   bath   of   high-flash   quenching 

voil.  This  drawing  temperature  was  discover- 
ed by  trial  of  the  chisels.  Lead  baths  for 
heating  the  chisels  before  the  quenching  are 
preferable. 

The  foregoing  treatment  proved  rapid  and 
effective;  a  uniformity  of  product  was  se- 
cured not  possible  by  any  haphazard  process. 
The  consumption  of  chisels  was  cut  down 
considerably  and  after  the  system  was  placed 
in  working  order  only  50  chisels,  on  an  aver- 
age, required  heating  and  dressing  per  day. 
The  improved  method  showed  a  saving  of  at 
least  $3.90  per   day,   and   if  the   depreciation 


charges    were    added   a    larger   saving  would 
be  apparent. 

GRINDING 

A  great  deal  of  trouble  with  chisels,  as  well 
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as  with  other  tools,  arises  from  ill-advised 
grinding  metliods.  Heat  treatment  has  been 
emphasized  as  an  important  operation ;  never- 
theless, correct  grinding  is  fully  as  essential. 
The  damage  caused  by  improper  grinding 
comes  from  heating  the  steel  and  thus  un- 
doing the  preceding  work.  The  steel  is  in- 
jured by  "drawing  the  temper,"  which  really 
means  that  sorbite  and  pearlite  are  formed 
as  the  critical  range  is  approached.  Checking 
and  surface  cracks  also  are  formed  by  the 
sudden  rise  in  temperature  of  the  thin  outer 
skin  of  the  steel.  For  hard  carbon  chisels, 
grinding  wheels  of  fine  grain  are  recommend- 
ed. The  pressure  during  grinding  should  be 
light,  so  that  the  steel  is  not  blued  or  burned. 
Strictly  speaking,  chipping  chisels  should  be 
ground  by  a  coinpetent  tool  room  man.  The 
economy  of  such  a  course  over  having  every 
chipper  grind  his   own  chisels   is  apparent. 

Another  cause  of  the  short  life  of  chisels 
is  the  unnecessary  abuse  on  the  part  of  the 
'  chippers.  This  element  is  always  present 
whenever  new  men  are  broken  in  for  the 
job.  The  chief  trouble  lies  in  the  fact  that 
most  chippers  seem  bent  on  ramming  the 
tool  down  into  the  steel,  to  force  it  to  bite, 
and  then  bending  it  over  suddenly.  The  re- 
sult is  that  the  chisel  either  breaks  off  or 
bends  over.  Such  abuse  can  be  larg^ely  over- 
come by  closer  supervision  over  inexperienc- 
ed men. 

DESIGN  OF  CHISELS 

Some  of  the  trouble  with  chipping  chisels 
is  due  to  faulty  design.  Several  different 
shapes  were  tried  out  in  the  recently  con- 
ducted tests  with  more  or  less  indifferent 
results.  A  half-round  chisel  proved  to  be 
the  most  suitable  "for  the  purpose,  and  the 
one  shown  in  Fig.  4  was  adopted  as  standard. 
It  should  be  observed  that  there  is  a  slight 
kink  or  bulge  in  the  curved  surface  of  the 
back.  .  This  throws  the  cutting  edge  on  a 
line  with  the  axis,  which  is  both  theoretically 
and   practically    correct. 


COMMERCIAL  METERING  OF  AIR,  GAS 
AND   STEAM 

In  a  paper  read  recently  before  the  In- 
stitution of  Civil  Engineers,  (England)  Mr. 
John  Lawrence  Hodgson  discussed  the  vari- 
ous bases  which  are  suitable  for  the  measure- 
ment of  compressed  air  supplied  in  bulk,  and 
emphasized  the   desirability  of  measuring   in 


energy  rather  than  in  weight  or  volume  units. 
The  basis  of  measurement  adopted  by  the 
Victoria  Falls  and  Transvaal  Power  Com- 
pany and  by  the  Rand  Mines,  Limited,  was 
the  quantity  of  air  which  would  be  compress- 
ed from  mean  atmospheric  pressure  and  tem- 
perature on  the  Rand  to  the  pressure  of  de- 
livery by  the  expenditure  of  the  energy  repre- 
sented by  l-kw.-hour  in  an  isothermal  com- 
pression process  of  the  same  overall  efficiency 
as  that  which  obtained  between  the  indicated 
power  in  the  steam  cylinders  and  the  air  de- 
livered in  the  case  of  certain  specified  com- 
pressors then  in  use  upon  the  Rand;  it  being 
understood  that  these  compressors  should  be 
put  in  first-class  order  for  the  purpose  of  the 
test,  and  run  under  normal  conditions  as  re- 
gards speed  and  pressure. 

Descriptions  were  given  of  the  meters  and 
over-load  devices  designed  by  the  author  for 
use  in  connection  with  the  Victoria  Falls  and 
Transvaal  Power  Company's  air-supply 
scheme  on  the  Witwatersrand.  Two  types  of 
meter  were  used  in  connection  with  this 
scheme;  in  that  supplied  to  the  Power  Com- 
pany a  Venturi  tube  was  used,  and  in  that 
supplied  to  the  consumers  a  weighted  gate 
placed  in  the  air-way.  The  more  interesting 
parts  of  these  meters  were  described;  includ- 
ing (1)  the  arrangements  whereby  the  various 
factors  upon  which  the  energy  required  to 
compress  the  air  delivered  at  each  point  of 
supply  depends  are  measured  and  combined 
so  as  to  give  a  counter  and  diagram  record 
of  the  energy  passing;  (2)  the  bell,  which  is 
sensitive  to  a  Venturi  head  of  less  than 
l-10,000th  lb.  per  sq.  in.,  and  which  will 
measure  Venturi  heads  up  to  0.85  lb.  per  sq. 
in. ;  (3)  the  pressure  diaphragms,  by  means 
of  which  a  powerful  movement  is  obtained 
from  a  small  change  in  the  pressure;  and  (4) 
the  air-driven  centrifugal  escapement  by 
means  of  which  the  integrating  gear  is  ac- 
curately timed. 

Two  types  of  overload  device  were  then 
described ;  the  one  cutting  off  the  flow  if  the 
maximum  discharge  contracted  for  is  ex- 
ceeded ;  the  other  throttling  the  discharge 
when  necessary,  to  limit  it  to  the  maximum 
contracted  for.  These  overload  devices  are 
so  arranged  that  they  can  readily  be  set  to 
cut  off  or  to  regulate  (as  the  case  may  be) 
at  various  maximum  flows  within  their  range. 

The    author    described    the    testing    plant 
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which  was  specially  built  fur  calibrating  these 
meters  by  Messrs.  Fraser  &  Chalmers,  and 
now  re-erected  at  Ferreira  Deep  on  the  Wit- 
watersrand,  forming  the  standard  air-testing 
plant  for  South  Africa.  Details  were  given 
of  the  large  displacement  meter  which  forms 
part  of  this  plant,  capable  of  passing  1,200 
lbs.  weight  of  air  per  minute,  and  of  the 
precision  manometer  by  means  of  which  dif- 
ferential pressures  can  be  measured  over  a 
large  range  to  within  1-1,000  in.  head  of  oil. 

The  author  went  on  to  discuss  the  relation 
between  liquid  and  gaseous  discharges 
through  the  same  nozzle,  and  showed,  for 
various  typical  nozzles  and  orifices,  how  the 
gaseous  discharge  can,  under  certain  condi- 
tions, be  calculated  if  the  liquid  discharge  is 
known.  A  table  was  included  showing  how 
the  economy  in  the  power  required  for  test- 
ing meters  or  wind-resistance  models  dimin- 
ishes with  the  density  of  the  fluid  used.  The 
importance  of  designing  the  discharge  noz- 
zles of  "fair  shape,"  if  the  theoretical  dis- 
charge formulas  are  to  be  used  to  obtain  the 
discharge,  was  emphasized.  Work  on  square- 
edged  orifices  was  carried  out  by  the  author 
in  order  to  obtain  an  easily  reproducible 
standard  of  air  measurement,  but  he  indicates 
his  preference  for  the  use  of  round-edged 
orifices  for  commercial  work  on  account  of 
their  smaller  liability  to  be  damaged  by 
erosion  or  careless  handling. 

In  discussing  the  difficulties  met  with  in 
measuring  pulsating  flows  by  means  of  noz- 
zles and  orifices,  the  author  submitted  tables 
showing  for  three  typica,l  wave-forms  of 
various  amplitudes,  and  for  two  diflferenl 
laws  of  damping,  the  nature  and  the  approxi- 
mate amount  of  the  error  likely  to  occur  in 
the  measurement. 

Other  meters  described  were : — (1)  A  meter 
by  means  of  which  pulsating  flows  of  any 
wave-form  and  amplitude  may  be  accurately 
measured.  (2)  A  meter  designed  by  the  author 
for  general  mining  work,  simple  in  construc- 
tion and  easily  handled,  installed  and  main- 
tained. It  can  be  arranged  to  register  in 
weight,  volume,  or  energy  units,  as  required. 
It  will  measure  such  pulsating  flows  as  are 
met  with  in  practice  with  sufficient  accuracy, 
and  it  corrects  automatically  for  variations 
in  pressure.  (3)  A  steam-metering  instru- 
ment designed  by  the  author.  (4)  A  gas- 
meter  which   has   been   successfully  used   for 


the  metering  v.i  large  volumes  of  gas.  It  will 
measure  down  to  one-twelfth  of  full  load,  and, 
unlike  all  other  gaseous  meters  which  de- 
pend upon  a  diff^erential  pressure  measure- 
ment, the  registration  of  this  meter  is  in- 
dependent of  the  density  of  the  gas   passing. 


DRILL  SHARPENERS  FOR  SMALL 
STEELS 

The  half  tones  on  these  pages  give  us  two 
different  views  of  a  drill  sharpener  which 
has  been  specially  designed  to  meet  the  re- 
quirements of  the  small  mine  quarry  or  con- 
tract. It  is  known  as  the  Leyner  Jacksteel 
Sharpener,  and  is  a  small  edition,  with  modi- 
fications, of  the  standard  No.  5  Leyner  sharp- 
ener. 

The  new  machine  is  designed  to  handle 
the  small  sizes  of  steel,  such  as  used  with 
jackhamers,  stopehamers,  plug  drills  of  var- 
ious kinds  and  the  like.  The  manufacturer 
limits  its  capacity  as  follows :  Steel  sizes : 
1  1-8  maximum  diameter  round,  cruciform, 
and  light  section  twisted  or  banded  steel ; 
I -in.  maximum  diameter  hexagon  or  octagon 
steel ;  7-8-in.  maximum  diameter  square  steel. 
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FIG.  2. 

Bit  si.'es :  2-in.  maximum  diameter  4,  5,  6, 
point,  Z,  X  and  single  or  double  chisel  bits 
of  standard  14-degree  taper;  1  7-8-in.  maxi- 
mum diameter  "Carr"  or  bits  of  other  than 
14-degree    taper.      Shanks    also    can    be   made 


on  tlic  smaller  sizes  of  steel  by  the  usual  Ley- 
ner  method. 

An  unusual  feature  is  the  employment  of  a 
single  piston  rod  on  the  clamping  piston.  This 
allows  the  Leyncr  die  and  dollying  ham- 
mer to  be  so  located  as  to  operate  imme- 
diately under  the  eye  of  the  operator.  This 
advantage  of  complete  visibility  of  the  entire 
operation  is  stated  to  be  of  prime  importance 
in  securing  the  best  possible  grade  of  work. 

An  entirely  enclosing  die  is  employed,  as 
with  the  large  Leyner  sharpener,  in  which  the 
metal  of  the  bit  is  thoroughly  compacted  by 
the  dollying  hammer.  The  completion  of  the 
sharpening  operation  within  tlie  die  effects 
the  same  absolute  correctness  of  gage  and 
exact  duplication  of  bits  of  any  gage.  A 
single  lever  (under  the  operator's  hand  in 
Fig  1)  controls  both  clamping  and  dollying. 
This,  it  is  claimed,  conserves  the  muscular 
effort  as  well  as  the  time  of  the  operator. 

The  machine  weighs  925  lb.  No  special 
foundation  is  required.  Made  by  IngersoU- 
Rand   Company. 


A  TWIST  IN  NATIONAL  TUBE 

The  excellent  photo  here  reproduced  shows 
a  mechanical  curiosity  of  the  present  day 
which  would  have  been  an  impossibility  not 
so  very  long  ago.  It  is  not  rubber,  molasses 
candy,  soap,  putty  or  any  such  yielding  sub- 
stance, but  as  far  from  it  as  possible.  It  is 
a   piece   of  8   in.    National    Line    Pipe   which 
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has  been  subjected  to  a  torsional  stress  of 
713,000  inch  pounds.  This  pipe  is  about  3-3 
in.  thick  and  weighs  29  lb.  per  foot.  The 
specimen  shows  not  the  slightest  sign  of 
cracking  or  tearing,  which  indicates  the  won- 
derful properties  of  the  metal. 


THERMALINE 

Thermaline  is  a  gas,  the  discovery  of  which 
was  recently  announced  from  Zurich,  Switzer- 
land. It  is  used  for  welding  and  cutting  in 
the  same  manner  as  acetylene  is  used  with 
oxygen.  It  is  produced  by  the  decomposition 
of  calcium  carbide  with  water  and  is  enriched 
or  compounded  with  the  heated  vapors  of 
crude  oil.  There  are  several  claims  made  for 
it.  It  is  heavier  than  air,  specific  gravity  1.1, 
and  it  is  said  it  can  be  used  at  a  lower  pres- 
sure than  the  other  gases.  It  is  not  explosive 
when  liquefied,  and  its  explosive  range  is 
narrow ;  the  explosive  ratio  is  from  12  per 
cent,  to  30  per  cent.  air.  It  can  l)e  liquefied 
at  a  pressure  slightly  over  1,400  pounds  and 
at  the  ordinary  atmospheric  temperature.  An 
excess  of  oxygen  is  not  required  in  the  weld- 
ing flame,  so  that  there  need  not  be  any  re- 
duction of  the  carbon  in  the  iron  or  steel 
which  is  being  welded,  tlius  producing  a  soft 
weld.  It  is  generated  automatically  in  a 
portable  apparatus  as  needed  and  delivered 
to  the  torch  at  15  pounds  pressure.  The 
special  feature  in  its  production  is  the  use 
of  cartridges  of  material,  consisting  of  alter- 
nate layers  of  calcium  carbide  and  sawdust 
soaked  in  oil.  It  is  necessary  to  wash,  purify 
and  cool  the  gas. 


THE      BEGINNING     OF      MECHANICAL 
REFRIGERATION 

The  original  air  refrigerating  machine  was 
brought  out  in  1845  by  Dr.  Gorrie  of  New 
Orleans,  who  with  Dr.  Cullen  felt  a  special 
need  of  artificial  refrigeration  in  the  aid  of 
his  profession.  This  mechanism  had  a  cylin- 
der in  which  the  air  was  first  compressed. 
It  was  passed  from  this  cylinder  to  a  cham- 
ber cooled  by  running  water  where  a  pressure 
of  fifteen  pounds  per  square  inch  above  that 
of  the  atmosphere  was  maintained.  The  air 
was  already  cooled  partly  during  compres- 
sion by  the  injection  of  water,  the  cooling 
chamber  receiving  in  reality  a  mixture  of 
air   and   water.     This   on   passing   to   another 


cylinder  was  expanded  down  to  something 
like  atmospheric  pressure.  While  expand- 
ing it  was  mixed  with  brine  injected  into 
the  cylinder,  the  low  temperature  of  the  ex- 
panding air  communicating  itself  to  the 
brine.  The  air  on  leaving  this  cylinder  was 
allowed  to  escape  to  the  atmosphere  while 
the  brine,  now  cooled  to  20  deg.  F.,  was 
conveyed  into  a  tank  and  applied  to  ice  mak- 
ing.— Edison  Monthly. 


GAS   FOR   INCUBATORS 

In  a  Pacific  Coast  Gas  Assn.  wrinkle,  Henry 
Bostwick  says  that  among  the  experiences 
that  have  come  to  them  in  the  way  of  supply- 
ing gas  in  the  industrial  field  was  that  of 
the  poultry  business.  "Here  I  find  a  large 
volume  of  our  product  being  used  for  incuba- 
tion and  brooding  of  young  chicks.  While 
this  is  not  new,  yet  I  doubt  if  anyone  has  a 
rightful  appreciation  of  what  it  does  mean, 
or  may  mean,  to  a  supplying  company.  The 
representative  of  one  of  the  gas  concerns  in 
California  informs  me  that  in  his  district 
there  is  a  monthly  consumption  of  nearly  1,- 
500,000  cu.  ft.  for  this  purpose  alone,  one  con- 
cern using  300,000  cu.  ft.  This  use  of 
gas  has  displaced  other  methods,  such  as  oil 
and  electricity,  and  gas  was  found  to  be  most 
reliable  and  economical.  He  assures  me  that 
the  consumers  have  been  making  a  saving 
of  from  25  to  30  per  cent." — Gas  Age. 


SUFFICIENCY  OF  THE  WATER  SUPPLY 
FOR  THE  PANAMA  CANAL 

From  a  study  made  of  the  water  supply  for 
the  Panama  Canal  it  has  been  ascertained  that 
an  average  of  7.21  million  cubic  feet  of 
water  was  used  for  each  through  lockage  from 
ocean  to  ocean ;  that  an  average  of  12,787.47 
million  cubic  feet  of  water  was  wasted  over 
Gatun  spillway,  or  a  sufficient  quantity  of 
water  to  make  1773  through  lockages  each 
month.  Based  on  30-day  operation,  this 
would  mean  59  lockages  per  day  over  and 
above  the  average  traffic  for  the  past  year. 
According  to  the  latest  annual  report  of  the 
Governor  of  the  Panama  Canal,  the  maxi- 
mum number  of  lockages  which  can  be  made 
in  24  hours  is  48,  assuming  that  one  vessel 
leaves  the  upper  flight  at  Gatun  just  as  an- 
other enters  the  lower  chamber,  and  vice 
versa,  both  chambers  being  used. 
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WHERE  WE  ALL  STAND 
We  are  at  the  beginning  of  an  age  in  which 
it  will  be  insisted  that  the  same  standards  of 
conduct  and  of  responsibility  for  wrong  done 
shall  be  observed  among  nations  and  their 
governments  that  are  observed  among  the 
individual  citizens  of  civilized  states.  We  have 
no  quarrel  with  the  German  people.  We 
have  no  feeling  toward  them  but  one  of 
sympathy  and  friendship.  It  was  not  upon 
their  impulse  tliat  their  government  acted 
in  entering  this  war.  It  was  not  with  their 
previous  knowledge  or  approval.  It  was  a  war 
determined  upon  as  wars  used  to  be  deter- 
mined on  in  the  old  unhappy  days  when 
people  were  nowhere  consulted  by  their  rulers 
and  wars  were  provoked  and  waged  in  the 
interest  of  dynasties  or  of  little  groups  of 
ambitious  men  who  were  accustomed  to  use 
their  fellow  men  as  pawns  and  tools. — WOOD- 
ROW  WILSON. 


AIRPLANES  AND  SUBMARINES 

We  as  a  nation  are  now  committed  to  war, 
with  all  that  the  word  embodies,  and  what  may 
be  our  experiences  none  can  foretell.  Of  one 
thing  only  we  may  be  certain,  and  that  is  the 
seriousness  of  it.  The  animus  of  war  has  not 
changed ;  it  still,  as  always,  means  slaughter 
and  destruction  by  all  the  means  available. 
Like  all  other  of  human  activities,  it  has 
developed  from  the  retail  to  the  wholesale  and 
avails  itself  of  all  the  modern  facilities  of 
efficiency,  so  that  now  we  can  kill  and  scat- 
ter desolation  as  in  the  earlier  days  was  never 
dreamed  of,  and  our  only  safety  and  promise 
of  success  is  in  the  wise  and  strenuous  em- 
ployment of  all  the  means  which,  strangely 
enough,  the  years  of  peace  have  developed. 

The  agencies  and  methods  most  prominent 
and  most  potent  in  modern  warfare  are  of 
very  recent  development,  and  in  all  partic- 
ulars are  as  far  as  possible  from  the  weapons 
ofifensive  and  defensive  which  war  through 
all  the  ages  has  wielded  and  trusted.  The 
Prince  of  the  Power  of  the  Air  dominates 
the  situation.  The  Airplane  in  the  sky  and 
the  air  propelled  torpedo  in  the  deep  are  now 
the  supreme  arbiters  of  fate.  It  would 
now  be  difficult  to  over-estimate  the  impor- 
tance of  the  aviator  and  his^equipment.  Land 
warfare  cannot  be  successfully  conducted  and 
deciding  victories  cannot  be  won  without 
him. 
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The  supreme  importance  of  the  airplane 
being  so  evident,  the  thing  for  us  to  do  is  to 
put  into  the  air  a  larger  number  of  better 
machines,  with  better  men  to  drive  them,  and 
above  all  to  get  them  in  the  quickest  time. 
Even  if  supremacy  can  be  attained,  it  can 
only  be  maintained  while  the  strife  continues 
by  constant  increase  in  numbers,  constant  and 
instant  adoption  of  every  improvement,  con- 
stant increase  in  the  number  and  the  efficiency 
of  aviators  and  observers.  So  far  as  can  be 
seen  by  the  public  it  would  seem  that  aviation 
is  not  getting  with  us,  indeed  is  far  from 
getting,  the  urgent  drive  behind  it  which  the 
case  demands. 

The  submarine,  the  submersible,  and  their 
supreme  weapon  of  offense,  the  torpedo,  are 
both  compressed  air  creatures  and  have 
brought  with  them  novel  problems  still  de- 
manding solution.  The  world  appalled  has 
to  confess  that  no  man  has  yet  devised  the 
means  and  methods  of  surely  dealing  with 
them.  Their  essential  condition  for  success- 
ful action  is  in  their  practical  invisibility  at 
ordinary  distances  and  their  total  disappear- 
ance when  desired.  The  one  way  to  cope 
with  them  would  seem  to  be  in  the  adoption 
of  the  same  features  in  opposition.  The  sub- 
marine may  be  the  only  monster  to  oust  the 
submarine,  but  the  crews  for  such  craft  should 
be  ultra-human. 

NEW     BOOK 

Compressed  Air  for  Metal  Workers.  By 
Charles  A.  Hirschberg,  330  pages  8  1-4  by  5 
1-2  inches,  294  illustrations,  30  tables.  New 
York.    Clark  Book  Company,  $3.00. 

This  is  an  eminently  practical  book,  em- 
bodying precisely  the  information  most  re- 
quired by  users  of  compressed  air  and  pass- 
ing more  lightly  over  the  theories  which 
appeal  to  the  scientist.  It  deals  principally 
with  dimensions,  capacities,  costs  of  opera- 
tion, etc.,  giving  numerous  tables  of  author- 
itative data.  Descriptions  and  illustrations 
of  a  great  variety  of  air  compressors  and  their 
appurtenances  are  presented,  and  the  tools 
and  apparatus  using  compressed  air  for  their 
motive  power  are  dealt  with  copiously.  The 
entire  range  of  metal  working  in  which  com- 
pressed air  is  employed  seems  to  be  cov- 
ered although  the  reach  is  astonishing.  .\ 
large  portion  of  the  book  will  of  course  appeal 


to  those  who  cannot  be  classed  as  metal  work- 
ers. The  matter  is  systematically  arranged 
and    completely    indexed. 


BY-PRODUCTS  OF  METALLURGY 

Few  laymen  realize  the  great  impetus  given 
to  the  metal  industries  during  the  past  few 
years  by  the  development  and  use  found  for 
what  was  formerly  discarded  as  waste.  No 
longer  satisfied  with  obtaining  the  principal 
obvious  values  found  in  the  ores,  smeltcrmen 
are  now  realizing — and  acting  upon  their  real- 
ization— that,  as  in  the  packing  industry,  the 
real  profit  of  the  future  will  be  found  in  the 
side  lines.  It  has  been  rarely  found  that  a 
proper  amount  of  investigation  and  research 
has  not  opened  up  some  new  field  of  useful- 
ness for  what  was  previously  thrown  away, 
and  in  some  cases  the  new  field  of  use  for  the 
by-product  has  completely  overshadowed  the 
former  use  of  the  main  product.  Investigation 
of  the  possibilities  of  such  by-products  is  per- 
haps the  most  inviting  and  promising  field  in 
metallurgy  today. 

Take  the  case  of  gasoline.  It  has  not  been 
so  very  many  years  ago  that  kerosene  was  the 
principal  standby  of  the  oil  refineries.  They 
were  diluting  the  kerosene  with  as  much  of 
that  troublesome  mixture  called  gasoline  as 
they  dared,  and  were  spurring  their  investiga- 
tors on  to  find  some  way  to  dispose  of  the  rest. 
Then  the  automobile  and  the  general  applica- 
tion of  the  gas  engine  arrived  on  the  scene 
hand  in  hand,  and  presto !  the  whole  situa- 
tion has  changed.  Now  as  much  kerosene  as 
possible  is  being  added  to  gasoline,  and  they 
are  busy  inventing  and  trying  out  new  ways 
to  get  more  of  that  indispensable  fuel  out  of 
the  same  amount  of  raw  oil. 

It  is  not  so  very  long  since  the  total  slag 
from  iron  blast  furnaces  was  run  to  waste. 
Then  it  was  found  that  with  little  extra  ex- 
pense, an  excellent  grade  of  Portland  cement 
could  be  made,  and  a  considerable  part  of  it  is 
now  so  used,  although  much  is  still  wasted. 
Slag  from  the  copper  blast  furnace  has  not  yet 
found  its  field  of  usefulness,  although  some 
attempt  has  been  made  to  form  tile  and  blocks 
for  paving  and  similar  uses  out  of  it.  Several 
railroads  are  said  to  express  a  decided  prefer- 
ence for  it  as  ballast,  since,  on  account  of  its 
ftardness  and  sharpness,  it  discourages  travel 
along  their  lines,  by  holders  of  "tie  passes." 
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Arsenic,  the  half  sister  of  sulphur  has  also 
yet  to  find  a  large  field  for  use.  It  is  found 
very  widely  in  nature,  and  forms  an  undesira- 
ble and  many  times  prohibitive  ingredient 
of  certain  ores,  and  is  often  penalized  in  cop- 
per ore.  Arsenic  is  valuable  to  decolorize 
glass,  to  make  certain  paints  and  colors,  and  is 
also  an  important  ingredient  in  many  of  the 
sprays  used  on  trees.  The  total  consumption 
forms  only  a  small  part  of  the  amount  avail- 
able. Anaconda  alone  could  probal^ly  supply 
the  entire  demand  in  this  country.  As  a  mat- 
ter of  fact  the  Tacoma  smelter  supplies  a  con- 
siderable fraction  of  the  total  production  from 
the  ore  received  from  one  mine. 

Cobalt  is  another  weak  sister  of  the  metal 
family.  Having  many  of  the  characteristics  of 
nickel,  and  usually  more  or  less  associated 
with  it.  Cobalt  has  shown  no  such  usefulness 
in  the  manufacture  of  high  grade  steel,  nor  in 
alloys.  Its  principal  demand  was  very  limited 
for  colors,  for  some  chemical  preparations, 
and  in  similar  limited  uses.  Within  the  last 
few  years,  however,  an  American  inventor  has 
succeeded  in  making  an  alloy  of  cobalt  and 
chromium  that  is  so  infusible  that  it  can  not 
be  melted  in  any  ordinary  manner,  so  hard 
that  it  cannot  be  cut  in  any  way.  This  alloy 
promises  to  be  of  very  important  use  for  cut- 
ting tools,  as  points  for  sparks  plugs,  battery 
points  and  many  other  different  ways. 

A  Portland  cement  plant  in  California  found 
itself  confronted  by  many  damage  suits  com- 
menced by  farmers  of  the  vicinity  because  of  a 
fine  dust  pouring  from  their  stack,  which  set- 
tled on  the  adjacent  lands.  A  Cottrell  elec- 
trostatic dust  precipitation  apparatus,  the  in- 
vention of  a  metallurgist  in  the  service  of  the 
Bureau  of  Mines,  was  installed,  and  this 
caught  and  settled  the  dust.  A  little  investiga- 
tion showed  this  to  be  high  in  potash,  and 
further  research  enabled  them  to  make  a  good 
potash  fertilizer  out  of  it.  The  people  who 
were  sueing  for  the  damage  done  by  the  dust 
are  now  paying  high  prices  for  the  fertilizer 
made  from  it. 

One  of  the  most  interesting  cases  of  the 
widening  usefulness  is  in  copper  smelting.  A 
few  years  ago  the  sulphur  fumes  were  not  only 
wasted,  but  also  large  amounts  were  paid  out 
in  damages  for  injury  to  vegetation.  So  com- 
mon was  this  sort  of  complaint,  and  so  lucra- 
tive its  reward  in  the  courts  that  a  regular 
trade   known    as    "smoke-farmer"    sprung    up. 


Then  many  smeUers  erected  acid  plants  whicii 
recovered  a  great  part  of  this  fume  to  make 
sulphuric  acid.  The  demand  for  high  grade 
acid  being  comparatively  limited,  a  market 
was  sought  for  the  large  quantities  of  the 
cheaper  product.  Copper  and  zinc  leaching  de- 
veloped hand  in  hand  with  flotation,  and  each 
required  its  share  of  the  acid,  but  most  im- 
portant of  all  was  the  use  in  flotation.  The 
development  of  flotation  process  has  also  cre- 
ated a  demand  for  cheap  wood,  coal  and  cer- 
tain mineral  oils.  This  has  enabled  wood  oil 
manufacturers,  gas  works  and  oil  refineries  to 
dispose  of  what  had  previously  been  either 
waste  or  at  best  a  low  priced  by-product.  This 
in  turn  is  causing  coking  plants  to  consider 
by-product  ovens  in  their  new  installations,  in- 
stead of  the  old  wasteful  beehive  type,  by 
which  nothing  was  saved.  In  saving  the  oil, 
moreover,  more  or  less  ammonia  and  other 
products  are  also  recovered,  valuable  for  ni- 
trates and  other  purposes. 

Further,  flotation  concentrates  usually  re- 
quire roasting  before  they  are  smelted,  and 
this  fume  is  especially  used  in  making  the  acid 
so  necessary  in  recovering  the  concentrates  in 
the  first  place.  At  Anaconda  and  Utah  are 
very  large  plants,  as  elsewhere  throughout  the 
country,  while  over  at  Tacoma  an  experimen- 
tal plant  is  making  liquid  sulphur  dioxide  for 
bleaching  and  other  purposes,  also  native  sul- 
phur. An  acid  plant  may  also  be  the  next  de- 
velopment there. 

An  interesting  indication  of  the  thorough- 
ness of  the  way  that  these  things  are  being 
worked  out  is  the  fact  that  at  Anaconda,  the 
slime  tailing  from  the  flotation  plant  was 
found  to  be  very  high  in  alumina,  suitable  for 
making  fire  brick.  An  excellent  quality  of 
pressed  brick  is  now  being  produced  as  a  re- 
sult. Thus  even  the  squeal  being  extracted 
from  the  pig  in  metallurgy  if  not  in  the  pack- 
ing business. — Alaska  and  Northwest  Mining 
Journal. 


Reports  from  Pennsylvania  state  the  famous 
test  well,  on  which  the  eyes  of  the  oil  world 
have  been  centered  the  past  several  months, 
is  now  down  to  7,800  feet,  and  the  drill  is 
still  being  pushed  downward.  The  well  now 
holds  the  record  for  deep  wells,  exceeding 
the  famous  well  of  Rumania  by  500  feet. 
The  well  has  cost  more  than  $100,000  to  date. 
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NOISELESS  FOGHORNS 

BY   R.    E.    NEALE 

The  idea  of  a  noiseless  foghorn  may  seem 
about  as  useful  as  an  alarm  clock  which  will 
not  ring.  Nevertheless,  there  are  at  least 
two  possible  ways  in  which  a  noiseless  fog- 
horn may  be  provided,  and,  of  these  two 
methods,  one  is  already  practicable.  Indeed, 
it  is  already  in  use.  The  noiseless  foghorn 
which  is  already  in  use,  employs  electromag- 
netic waves  in  the  ether — i.  e.,  it  is  a  special 
application  of  wireless  telegraphy.  The  noise- 
less foghorn  which  is  possible  but  not  yet 
practicable  would  supply  vibrations  of  very 
high  frequency  in  the  air.  The  sounds  we 
hear  are  the  impression  conveyed  to  our  brain 
by  vibrations  in  the  air  falling  upon  our  ears. 
As  the  frequency  of  those  vibrations  is  in- 
creased (i.  e.,  the  distance  from  crest  to  crest 
of  the  air  waves  is  reduced)  we  come  to 
a  point  beyond  which  our  hearing  organs  fail 
to  respond  to  the  vibrations.  So  far  as  we 
are  concerned,  there  is  then  silence,  but  actual- 
ly the  vibrations  are  just  the  same  as  before, 
except  that  their  frequency  or  "pitch"  has 
been  increased.  We  have,  in  fact,  a  "sound- 
less" sound — a  sound  which  cannot  be  heard 
by  our  ears  because  of  the  limitations  of 
their  construction  and  action,  but  a  sound 
which  may  quite  likely  be  audible  to  some 
other  living  creatures,  and  which  may  be  ren- 
dered apparent  to  us  if  we  can  only  discover 
a    suitable    detector. 

The  "atmospherics,"  so  familiar  to  every 
wireless  experimenter,  have  doubtless  been 
going  on  for  countless  ages  past,  yet  no  one 
perceived  them  (much  less  considered  the  pos- 
sibility of  generating  similar  oscillations  and 
using  them  for  signalling  purposes)  until 
Hertz  devised  his  simple  detector,  which  was 
the  first  parent  of  all  modern  radio-tele- 
graphic-receiving apparatus.  Some  little  time 
before  Hertz  discovered  how  to  detect  whit 
we  now  call  wireless  waves.  Maxwell  had 
predicted  the  existence  of  the  latter  by  his 
remarkable  application  of  mathematics  to 
physics,  but  he  did  not  know  how  to  prove 
the  correctness  of  his  conclusions  by  actually 
making  the  electromagnetic  waves  of  these 
frequencies  apparent  to  human  senses. 

As  regards  air  waves  of  very  high  frequen- 
cies, we  are  now  in  much  the  same  position 
as  Hertz  was  before  he  discovered  his  radio- 
detector.    None  of  the  human  senses  is  direct- 


ly sensitive  to  "wireless"  waves,  and  none  is 
directly  sensitive  to  very  high  frequency  air 
waves.  We  know  that  wireless  waves  exist, 
and  we  know  how  to  produce  and  apply  them ; 
but  whilst  we  know  that  very  high  frequency 
air  waves  may  exist,  we  do  not  yet  know  how 
to  produce  them  or  how  to  detect  them  if 
they  are  already  existent.  Once  we  have 
solved  that  problem,  we  shall  probably  have 
another  means  of  transmitting  signals,  at  any 
rate,  over  moderate  distances,  and  one  very 
promising  application  would  be  in  the  form 
of  a  noiseless  syren  or  foghorn  for  use 
between  ships  at  sea  or  between  aircraft  in 
flight. 

The  noiseless  foghorn  which  we  have  al- 
ready at  our  disposal  by  suitable  application 
of  radio-telegraphy,  depends  upon  the  fact 
that  certain  shapes  of  aerial  give  out  "lop- 
sided" signals — 1.  e.,  radiate  electro-magnetic 
waves  more  powerfully  in  one  direction  than 
in  another.  Conversely,  such  aerials  pick  \up 
signals  from  certain  directions  more  effec- 
tively than  from  others,  so  that  by  turning 
the  aerial  we  can  either  send  out  a  specially 
strong  signal  in  any  desired  direction,  or  we 
can  tell  fairly  accurately  the  direction  from 
which  a  certain  signal  is  coming.  Obviously, 
both  these  possibilities  are  very  useful  in  con- 
nection with  signal  stations  on  dangerous  parts 
of  the  coast  and  for  use  on  vessels  moving 
through  fog,  but  it  would  be  very  inconven- 
ient actually  to  have  to  move  the  aerial.  For- 
tunately, the  same  result  can  be  obtained  by 
purely  electrical  means.  For  instance,  by 
using  two  aerials  at  right  angles,  and  varying 
electrically  the  distribution  of  energy  between 
them,  we  can  obtain  the  same  radiating  effect 
as  would  be  given  by  a  single  aerial  at  some 
intermediate  position.  In  other  words,  we 
can  control  electrically  the  direction  of  max- 
imum radiation  from,  or  maximum  reception 
by,  the  compound  aerial,  and  thus  send  out  a 
specially  strong  signal  in  any  desired  direc- 
tion, or  tell  from  what  direction  a  received 
signal    is    proceeding. 


DUST  IN   EXPLOSIVE   MIXTURES 

The  fact  that  coal-dust  is  explosive  is  very 
generally  known  to-day,  though  only  within 
the  last  thirty  years  has  it  been  fully  recog- 
nized that  coal  dust  alone  is  explosive  without 
the  presence  of  gas.    Experiments  have  shown 
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that  many  other  carbonaceous  dusts  are  at 
least  as  easily  ignited  and  capable  of  pro- 
pagating an  explosion  as  coal-dust.  While 
most  of  the  dust  explosions  reported  in  sur- 
face plants  occur  in  mills  and  elevators  hand- 
ling wheat,  oats,  and  corn  and  their  pro- 
ducts, it  appears  that  no  mill  handling  car- 
bonaceous material  is  immune  from  the  possi- 
bility of  explosion.  The  list  of  known 
explosions  in  other  kinds  of  mills  includes 
those  handling  dextrine,  sugar,  starch,  malt, 
wood,  linseed  meal,  cottonseed  meal,  paper, 
cork,  fertilizer,  sulphur,  cocoa,  and  spice  dusts. 
That  flour  dust  will  explode  was  clearly 
demonstrated  in  1878  by  a  tremendous  ex- 
plosion in  the  Washburn  Flour  Mills  in  Min- 
neapolis. This  disaster  aroused  milling  men 
to  the  danger  of  existing  conditions  and 
caused  many  to  take  immediate  precautions 
against  a  repetition  of  a  similar  occurrence. 
The  impression  was  not  lasting,  and,  although 
a  large  number  of  grain-dust  explosions  occur- 
red later,  general  interest  was  not  awakened 
until  June  24,  1913,  when  an  explosion  occur- 
red in  a  feed-grinding  plant  at  Buffalo  in 
which  33  men  lost  their  lives  and  over  70  men 
were  injured.  This  explosion,  which  occur- 
red during  the  ordinary  process  of  milling, 
completely  destroyed  the  mill  and  considerably 
damaged  the  surrounding  property.  As  a 
result,  an  agitation  was  started  between  the 
millers  and  the  Bureau  of  Mines  for  the  inves- 
tigation of  questions  relating  to  explosions  of 
grain  dust.  This  was  later  taken  up  by  the 
Government  and  is  being  continued  in  co- 
operation between  the  Bureau  of  Chemistry 
and  the  Bureau  of  Mines. 


LIQUID     GREASE     FOR     LUBRICATING 
DRILLS 

In  an  article  on  "Lubrication  of  Rock 
Drills"  in  our  April  issue,  page  8333,  several 
brands  of  liquid  grease  were  mentioned  as 
suitable  for  drill  lubrication.  As  the  results 
of  later  tests  several  other  brands  of  grease 
are  now  considered  as  good  or  even  better. 
Among  these  are  to  be  mentioned  the  follow- 
ing: 

"I  R  X"  Jackhamer  and  Stoper  Grease, 
Standard  Oil  Co.,  No.  6  Keystone  Liquid 
Grease,  Keystone  Lubricating  Co.  "B"  Ab- 
sorbed  Oil,   E.   F.    Houghton   &  Co. 


HIGH   PRESSURE  IN   PNEUMATIC 
CAISSONS 

In  the  building  of  the  Paducak  &  Illinois 
R.  R.  Co.'s  bridge  over  the  Ohio  River  at 
Metropolis,  111,  pneumatic  caissons  were  sunk 
for  the  seven  river  piers.  The  men  worked 
to  an  extreme  depth  of  113  ft.,  which  meant 
an  air  pressure  of  51  lb.  Temperatures  also 
up  to  125  degrees  F.  were  recorded  in  the 
working  chambers.  When  the  conditions  were 
at  their  extreme  of  discomfort  the  shifts  were 
reduced  to  3-4  hr.  and  no  serious  results 
developed. 


THE  SIX  METRIC  MYTHS 

The  above  is  the  title  of  a  bulletin  issued 
by  the  American  Institute  of  Weights  and 
Measures,  20  Vesey  Street,  New  York,  and 
sent  free  to  any  address  upon  request.  The 
myths,  which  are  strongly  and  convincingly 
controverted,   are   as    follows : 

1.  The  system  is  in  universal  use  except  in 
the  United  States,  the  British  Empire  and 
Russia,  and  frequently  Russia  is  placed  in 
the    metric    column. 

2.  The  adoption  of  the  system  is  easy  and 
the   transition   period   short. 

3.  There  exists  a  confusion  in  our  weights 
and  measures  and  the  system  should  be  adopt- 
ed in  order  to  get  rid  of  it. 

^4.  The  system  leads  to  an  important  saving 
of    time   in    calculations. 

5.  The  system  leads  to  an  important  sav- 
ing of   time   in   primary   education. 

6.  The  adoption  of  the  system  is  impor- 
tant in  the  interest  of  foreign  trade. 


NOTES 

During  the  month  of  November  last,  accord- 
ing to  the  report  of  the  Mines  Department, 
there  were  9,904  rock  drills  in  commission  on 
the  gold  mines  of  the  Witwatersrand,  but  only 
6,395  were,  on  the  average,  actually  in  use. 


The  long  abandoned  Pond  Creek  mines, 
north  of  Hazleton,  Pa.,  now  being  opened 
for  the  third  time,  will  put  into  use  a  number 
of  steam  locomotives  formerly  in  service  on 
the  New  York  Elevated  Railway. 


What  is  regarded  as  the  greatest  percentage 
of  profit  ever  made  from  an  investment  in 
Oklahoma  oil  property  is  reported  as  made 
by  Samuel  A.  Apple,  Wirt  Franklin  and  Judge 
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J.  \V.  Harrold.  These  men  attracted  by  the 
future  prospects  of  the  Healdton  field  paid 
$25  for  a  lease  on  100  acres  of  land  in  sec- 
tion 9-4-3  and  held  it  for  several  months. 
A  few  weeks  ago  they  sold  the  acreage  to 
the  Sinclair  Gulf  Oil  Company  at  a  price 
which  brought  them  a  little  more  than  $10,000 
for  ever\-  $1   invested. 


Paint  manufacturers  in  the  United  States 
are  uneasy,  fearing  that  some  development 
in  the  war  situation  may  cut  them  off  from 
their  supply  of  chalk  which  is  imported  to 
the  extent  of  200,000  tons  annually,  and  comes 
largely  from  Dover,  England. 


The  mount  of  surface  exposed  to  oxidation 
in  a  given  mass  depends  on  the  size  of  the 
particles  and  increases  very  rapidly  as  the 
fineness  approaches  that  of  dust.  Dust,  there- 
fore, is  dangerous  in  a  coal  pile,  particularly 
if  it  is  mixed  with  larger-sized  coal  which 
forms  air  passages  to  the  interior.  Spon- 
taneous combustion  is  brought  about  by  slow 
oxidation  in  an  air  supply  sufficient  to  carry 
awav  all  the  heat  formed. 


The  Wilson  Avenue  tunnel  for  the  Chicago 
water  supply,  12  ft.  in  diameter  and  8  miles 
long,  is  being  rapidly  lined  by  the  pneumatic 
process.  Four  concreting  outfits  are  in  use, 
the  men  working  two  8-hour  shifts.  In  Janu- 
ary one  outfit  mixed  and  placed  concrete  in 
three  30  ft.  lengths  of  forms  daily,  and  on 
two  consecutive  days  four  forms  were  com- 
pleted. These  30  ft.  forms  contain  an  average 
of  2  cu.  yd.  of  concrete  per  lineal  foot  of 
tunnel.  The  pneumatic  equipment  was  fur- 
nished by  the  Concrete  Mixing  and  Placing 
Company   of    Chicago. 


When  a  modern  large  gun  is  fired  with 
nitrocellulose  smokeless  powder,  the  temper- 
ature of  combustion  reaches  from  4,000  to 
5,000  deg.  fahr. ;  and  if'  the  powder  contains 
25  per  cent,  of  nitroglycerine,  it  may  rise  to 
5,000  to  6,500  deg.  Steel  melts  at  2,650  deg. 
fahr.,  and  a  thin  film  of  steel  is  fused  in 
about  one-sixtieth  of  a  second.  As  soon  as 
the  projectile  has  left  the  gun,  the  big  out- 
flow of  gas  washes  away  a  portion  of  this 
thin  film  of  fused  steel,  and  the  bore  is 
thus  enlarged  0.001-in.  in  a  14-  or  16-in.  gun 


at  each  shot.  With  58  per  cent,  nitrogly- 
cerine, as  in  some  English  powders,  the  ero- 
sion   is    much   greater.— Hudson    Maxim. 


Based  both  on  theoretical  investigations  and 
on  field  tests,  the  author  of  Bulletin  376  of 
the  U.  S.  Department  of  Agriculture  con- 
cludes that  wood  pipe  will  convey  about  15 
per  cent,  more  water  than  a  ten-year-old 
cast-iron  pipe  or  a  new  riveted  pipe,  and 
about  25  per  cent,  more  than  a  cast-iron  pipe 
twenty  years  old  or  a  riveted  pipe  ten  years 
old. 


The  altitude  of  Leadville,  Colorado,  is  10,- 
200  ft.  above  the  sea  at  Harrison  Avenue ; 
Cripple  Creek  is  about  10,000  ft. ;  Ouray,  7,710 
ft. ;  Deadwood,  South  Dakota,  4,530  ft. ;  Lead, 
5,300  ft. ;  Butte,  Montana,  at  the  Court  House, 
is  5.767  ft. ;  Boise,  Idaho,  2,739  ft. ;  Prescott, 
Arizona,  at  the  Court  House,  is  5,346  ft. ;  Bis 
bee,  5,300  ft. ;  Jackson,  California,  1,975  ft. ; 
Salt  Lake  City,  Utah,  4,248  ft.;  and  Park 
City,  6,222  ft;  Virginia  City,  Nevada,  6,339 
ft.  The  Alaska  Treadwell  mines  are  at  sea- 
level,  as  are  numerous  others  in  Alaska  and 
in  British  Columbia,  while  there  are  valuable 
mines  in  the  South  American  Andes,  at  15,000 
to   18,000  ft.  above  the  sea. 


Ear-defenders,  designed  by  artillery-men  in 
Europe,  are  being  tried  in  stamp-mills  on  the 
Rand  to  lessen  the  effect  of  the  sound  on  the 
ear-drums  of  millmen.  The  apparatus  consists 
of  two  small  vulcanite  plugs,  shaped  much  like 
the  pawns  used  in  a  game  of  chess,  and  fitting 
mto  the  ears.  A  hole  is  made  through  the 
length  of  the  pieces,  and  at  the  enlarged  bell- 
mouth  end  a  fine  wire-screen  is  fixed.  This 
screen  breaks  the  waves  of  sound.  At  the 
Knights-Deep  mill  (120  stamps)  it  was  con- 
sidered that  a  broken  stem  or  any  unusual 
noise  was  more  easily  detected  when  wearing 
the  defenders.  Also,  hearing  becomes  normal 
quickly  after  leaving  the  plant.  The  use  of 
cotton-wool  in  the  ears  is  not  always  safe, 
sometimes  causing  obstructions  later  on. 


It  often  happens  that  the  gas  supply  in  city 
mains  is  at  a  too  high  pressure  to  be  used 
with  economy  in  gas  stoves,  and  in  any  case 
there   is   danger  of   using   considerably   more 
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gas  than  is  really  needed,  so  that  a  device  for 
reducing  the  pressure  will  prevent  waste  of 
gas  in  quite  a  number  of  cases.  A  simple 
device  of  this  kind  has  one  end  connected  by 
hose  to  the  mains,  while  the  gas  comes  out 
of  the  other  end  and  goes  by  a  second  hose 
to  the  burner.  Between  the  high  and  the  low 
pressure  sides  is  placed  a  partition  contain- 
ing a  set  of  fine  holes,  so  that  the  gas  can 
only  pass  through  at  a  reduced  rate,  and  this 
is  found  to  lower  the  pressure  very  effectively. 


l.L'18.14ii.      ROCK-DRILL.       James     C.     Wright, 

Colorado. 
1.218.L'54.      METHOD     OF     TESTING     FILTER- 
BODIES.      Edward   Zahm,    Buffalo,    N.   Y..   as- 

.signor  to  Zahm  Manu 

The  hereindescribed  method  of  testing  a 
porous  filter  body  for  determining  the  .size  of 
the  pores  therein  comprising  wetting  said  body 
so  that  the  interstices  are  liciuid  sealed  and 
then  subjecting  the  same  to  gas  pressure  and 
determining  the  pressure  at  which  the  seal  is 
broken. 
1.218,223.      CENTRIFUGAL     BLOWER.   Charles 

H.   Smoot.   New  York,   N.  Y. 
1,218,225.      SIGNALLING    APPARATUS.     Chas. 

Alexander    Stevenson.    Edinburgh,    and    John 

Moyes,   Glasgow,    Scotland. 

1.     An    apparatus    of    the     character    stated, 
comprising,   in   combination,   an  explosion   chanj- 
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LATEST    U.   S.   PATENTS 
Full  spccificatiotis  and  drazcings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)     to     the    Commissioner     of    Patents, 
Washington,  D.  C. 

MARCH     6. 

1,217,899.  METER  FOR  STEAM,  AIR  OR 
OTHER  GASES.  George  Hale  Barrus,  Brook- 
line.  Mass. 

1.217.901.  FLUID-PRESSURE  -  REGULATING 
VALVE.      Charles   L.    Bastian,   Chicaeo.    111. 

1.218.045.  AIR-CONDITIONING  APPARATUS. 
Harrv  Bentz.  Montclair,  N.  J. 

1,218,125.  MILKING-MACHINE.  David  Town- 
send    Sharpies,    West    Chester,    Pa. 

1,218,134.     VACUUM-CLEANER.  Hugh        C. 

Tyler,  Columbus,  Ohio. 


ber,  pulsating  apparatus  adapted  to  supply 
gas  periodically  thereto,  means,  operable  from 
the  pulsating  apparatus,  for  supplying  air  pe- 
riodically to  the  explosion  chamber,  an  ignition 
device  for  effecting  the  ignition  of  the  mixture 
in  the  explosion  chamber,  and  means  for 
periodically  operating  said  ignition  device  from 
said  pulsating  apparatus. 

1.218,233.  PRESSURE -GENER.A.TING  DE- 
VICE. Fred  S.  Welch,  I'ontiac.  Mich. 
1.  In  a  sprayer,  the  comijination  of  an  air 
tight  tank,  liciuid  therein,  a  combustion  cham- 
ber, said  combustion  chamber  communicating 
with  said  tank  below  the  liquid  level  therein, 
and  means  for  causing  explosions  in  said 
chamber  whereby  the  gas  is  transferred  under 
pressure  from  said  combustion  chamber  to  said 
tank. 
1.218,247.      HUMIDIFIER.       John     E.     Dutcher, 

Chicago,  III. 
1.218.279.      AIR-BRUSH.  August       Kopinski, 

Chicago,    III. 
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1,218.291.  COMBINED  AIR  AND  STUFFED 
CUSHION.  Christian  W.  Meinecke,  East 
Orange,   N.  J. 

1.218.300.     VACUUM-PUMP.    George  F.  Nelson, 

1,218.310.  "pneumatic-dynamic  CAR  FOR 
DIMINISHING  THE  DESTRUCTIVE  EF- 
FECTS OF  RAILROAD  COLLISIONS.  Pas- 
quale    Penza.   Bologna.  Italv. 

1.218. ."54.  PROCESS  FOR  THE  SEPARA- 
TION OF  DUST  PARTICLES  AND  SMOKE 
FROM  AIR  AND  GASES.  William  J.  Bald- 
win,  Krookhn.   N.  Y. 

1.218.44G-7.  MILKING-MACHINE.  Mark  J. 
Murphy  and  Harry  H.  Brandeau,  St.  Paul, 
Minn. 


strains    at    the    points    of    union    between    the 
inner  and  outer  walls  of  the  duplex  casing. 
1,218,903.     COMPRESSOR.     John  C.  Scovel,  Jr.. 

Chicago,  111. 
1,218,927.  FOOT  AIR-ACCELERATOR  FOR 
HYDRO-CARBON-MOTORS.  Ernest  Bussey, 
Dothan,  Ala. 
1,218.953.  SPRAYING  AND  POWDER-DUST- 
ING ATTACHMENT.  Frank  Oldham,  Dallas. 
Tex. 

1.  In  a  spraying  and  powder  dusting  attach- 
ment, a  base  plate  adapted  to  be  mounted  on  a 
wheel  supported  frame  of  a  cultivator,  an  air 
compressor  mounted  on  the  plate,  a  liquid  tank 
connected  with  the  air  compressor,  a  hanger 
carried   by   the   plate,   a   powder   dusting   hopper 
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1,218,543.  GAS  -  PRESSURE  REGULATOR. 
Bernhardt  Mathias  Gattermeir,  California,  Mo. 

MARCH    13. 

1,218,721.  TRIP-VALVE  DEVICE  FOR  AIR- 
BRAKES. Walter  V.  Turner,  Edgewood  bor- 
ough.   Pa. 

1.218.875.      VARIABLE-LOAD       AIR  -  SPRING. 

Richard  Liebau,  Svvissvale.  Pa. 
1.218,895.      PIPE      FOR     THE      CONVEYANCE 

OF, FLUIDS.     Edwin  H.  Porter,  Philadelphia, 

Pa. 

1.  An  integral  unit  for  pipes  for  conveying 
fluids  with  a  minimum  of  heat  transference  be- 
tween the  interior  bore  or  passage  of  the  pipe 
and  the  exterior,  comprising  a  duplex  tubular 
metallic  casing  having  imperforate  inner  and 
outer  walls  inclosing  an  exhausted  or  vacuum 
annular  space  extending  substantially  through- 
out the  length  thereof,  said  walls  being  united 
at  the  ends  into  a  single  wall,  and  having 
corrugations  adjacent  the  union  of  the  walls 
at  each  end  to  accommodate  the  variations  in 
the    expansion    of    the    walls    and     relieve    the 


carried  by  the  hanger  and  having  provision  for 
dusting  powder,  and  a  nozzle  carried  in  ad- 
vance   of    the    hopper    and    connected    with    the 

1,218,991.  COMPOUND  APPARATUS  FOR 
CASTING  METALS  IN  VACUUM.  Erminio 
Ferrari,    Venice,    Italy. 

1,219,035.  SHOCK-ABSORBER.  Ralph  H. 
Pettengill,  Haverhill,  Mass. 

1,219,055.  AUTOMATIC  AIR-COUPLING  DE- 
VICE FOR  RAILWAY-TRAINS.  Claud  li. 
Turner,  Perry  E.  Whitehead,  and  Sye  C. 
Clarke,    Gering,    Nebr. 

1,219,104.  PNEUMATIC  DEVICE  FOR  PLAY- 
ER-PIANOS. Charles  V.  Jameson,  Chicago, 
111. 

1,219,121-2-3-4-5.  AIRSHIP  OR  DIRIGIBLE 
BALLOON.  Thomas  Rutherford  .  Macmechen 
and  Edwin  Marshall  Fox.  Westminster,  Lon- 
don,  England. 

1,219.184.  HYDRAULIC  MOTOR-DRIVEN  AIR 
EXHAUSTER  AND  COMPRESSOR.  Stanley 
M.   Stone,   New  York,   N.   Y. 

1.219,202.  AIR-REGULATOR  FOR  ENGINE- 
MANIFOLDS.  Emile  Waldmeier,  Gulport, 
Miss. 
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1,219.242.      FOl'R-AVAY  VACUUM-PUMP.    Paul 

I.  Burks,  Louisville,  Kv. 
1,219.253.  AIR  RAILWAY-BRAKE.  Samuel 
Cheney,  ^^'ickepin,  Western  Australia,  Austra- 
lia. 
1,219,388.  ART  OF  IMPREGNATING  TIM- 
BER AND  OTHER  MATERIAL  WITH  A 
PRESERVATIVE.  Oliver  P.  M.  Goss,  Seattle, 
Wash. 

1.  In  the  preserving  treatment  of  porous  ma- 
terial, the  method  which  consists  in  first  heat- 
ing  the   material    in    a    bituminous    preservative. 


interchangeable  in  position  relative  to  the  cage 
without  disturbing  their  operative  relalion  to 
the  plate  valve  whereby  the  valve  may  be 
caused  to  act  either  as  an  inlet  or  outlet  valve 
with  said  cage. 
1,219,60().      BRAKE  -  CYLINDER    -   PRESSURE 

REGULATOR.      Walter  V.  Turner,  Edgewood, 

Pa. 
1,219,642.     SPRAYER.     Joel  L.  I.saacs,  Chicago, 

111. 

5.     In   an   appliance  of  the   character  describ- 
ed,  the  combination  of  a  duplex  nozzle  adapted 
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in  a  close  container,  to  approximately  230  de- 
jgrees  Fahrenheit  under  normal  pressure,  then 
drawing  a  vacuum  of  approximately  15  to  28 
inches  in  the  container  and  maintaining  the 
heat  of  the  latter  at  a  temperature  above  that 
of  boiling  water  under  said  vacuum  for  not 
less  than,  half  an  hour,  then  breaking  such 
vacuum,  and  applying  pressure  sufficient  to 
force  approximately  from  five  to  twenty  pounds 
of  the  preservative  fluid  into  the  pores  of  each 
cubic  foot  of  material. 
1,219.391.      HUMIDIFIER.       Hugh     S.     Grigsbv, 

Richmond.   Va. 
1,219,406.      PROCESS    OF    DRYING    AND    EX- 
TRACTING.    Daniel  B.  Banks,  Baltimore,  Md. 
1,219,410.      PRESSURE- ACTUATED       VALVE. 

Frank   E.   Willey,   Claremont,   N.  H. 
MARCH    20. 
1,219.477-8.      DRILL-SHARPENER.     Edward  L. 

Oldham,   Denver.  Colo. 
1,219.498.      OPERATING      MECHANISM      FOR 

ROCK-DRILLS.      William    A.    Smith,    Denver, 

Colo. 
1,219,511.     AIR-COMPRESSOR.    Carl  W.  Weis.s, 

Brooklyn,   N.   Y. 

1.  In  combination  with  a  cage,  a  valve  unit 
carried  on  the  cage  and  composed  of  a  seat. 
a  plate  valve  and  a  guard,  said  seat  being 
invertible    and    the    seat    and    the    guard    being 


to  deliver  a  coating  material  under  pressure 
in  the  form  of  a  spray,  and  means  to  deliver  a 
tube  of  compressed-air  under  greater  pressure 
surrounding  and  confining  said  spray,  substanti- 
ally as  described. 

1,219.645.      METHOD   OF  PRODUCING  BLAST- 
ING   CHARGES    IN     WHICH    LIQUID    AIR 
IS    USED.      Ambrose    Kowastch,    New    York, 
N.   Y. 
1,219,710.      VACUUM    CASTING    DEVICE    FOR 
GOLD-INLAY      WORK      AND      THE     LIKE. 
Frank   B.    Davis.   Johnstown,   Pa. 
1,219,723.      PNEUMATIC       ALARM       SYSTEM. 
Frank    T.    Gracey    and    Thomas    W.    Lander, 
Eddvville.  Kv. 
1,219,756.     VACUUM-CLEANER.     Hubert  Mer- 
edith Jones,   New  York.   N.   Y. 
1,219.811.      AIR-PURIFYING  AND    VENTILAT- 
ING   DEVICE.      William    D.    Doty,    Streator, 
111. 
1,219,867.      PRESSURE  -  PRODUCING       APPA- 
RATUS.    William   J.   Reilly,   Denver,  Colo. 
1,219,925.      AUTOMATIC       VALVE       FOR       IN- 
FLATING   TIRES.       Franklin    A.    Dean    and 
William   H.    Little,   Alta   Vista,    Kan.s. 
1,219,928.      FLUID  -  PRESSURE       GOVERNOR. 

Ralph  C.  Envart.  Connersville.  Ind. 
1,219,932.      PNEUMATIC      TOOL.         Norris      H. 
Frost,   West   Hoboken,    N.    J. 
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1.219,970.      PROCESS        FOR        CONVERTIXG 
STEAM  HEAT  OF  A  LIQUID  INTO  MOTIVV-: 
FORCE.      Karl    Prinz    zu    Lowenstein.    Kleiii- 
gemund.    near    Neckargremufid.    Germany. 
1.      The     process     substantially    as    described, 
which   consists    in    supplying   a   compress?d    fluid 
to   an    engine,   admitting   a    heat    carrier   to    said 
engine,    allowing    the    fluid    and    heat    carrier    to 
expand,    causing    the    fluid    to    absorb    the    heat 
of    said    carrier,    and    finally    recompressing    the 
fluid  and  returning  it  to  its  source  of  supplv. 
1,220,0.37.      APPARATUS       FOR       INDK^ATING 
THE      COMPOSITION      OF      GASES.        Hans 
Haupt   and    Martin    Werner.    Berlin.    Germany. 
1,220,076.      PNEUMATIC   ACTION    FOR    PLAY- 
ER-PIANOS.     Jesse   L.    A.    De    Yoe    and   John 
W.  De  Yoe,  Castleton,  N.  Y. 


trolled  by  said  valve  and  means  to  cause  said 
valve  to  open  when  said  stabilizing  chamber 
rises  by  a  roll  of  the  vessel  and  permit  free 
ingress  of  water  to  said  chamber,  and  to 
close  when  said  chamber  moves  downwardly. 
1,220,618.      WAVE-MOTOR.      Herbert  E.   Fisher, 

San.  Francisco,   Cal. 

The  combination  with  a  float  having  an  air 
receiver  thereon  of  a  pair  of  hollow  cone-shaped 
members;  a  flexible  diaphragm  consisting  of 
radial  members  thereby  forming  a  pressure 
chamber  adapted  to  be  normally  compressed 
by  the  pressure  of  surrounding  water  ;  a  cover- 
ing of  flexible  fabric  secured  above  the  r.idial 
members ;  a  second  radial  member  interposed 
between  the  first  mentioned  members  and  the 
fabric    and    secured    to    every    alternate    radial 
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1,220,100.  FLUID-PRESSURE  HAM  M  E  R. 
Charles   H.    Haeseler,    Philadelphia,    Pa. 

1,220,103.  DEVICE  FOR  PROJECTING  BURN- 
ING LIQUIDS.  William  A.  Hall,  New  York, 
N.  Y. 

MARCH    27. 

1,220,297.  VACUUM  APPARATUS.  Harold 
Vanderhoof,    San    Francisco.    Cal.  « 

1,220, .32.3.  PNEUMATIC  RETRIEVING-TROL- 
LEY.     Albert  M.  Eaton,  Santa  Monica,  Cal. 

1,220.336.  FLUID-PRESSURE  SYSTEM.  Har- 
ry  H.   Hornsby,   Chicago,   111. 

1,220.497.  AIR-MOISTENING  ATTACHMENT 
FOR  INCUBATORS.  William  Lansing  Cor- 
nell,   Brown    Mills,    N.    J. 

1,220,503.  AIR-PIPE  COUPLING.  Henry  C. 
Duty   and    Lerov    L.    Craig,    Pittsburg.    111. 

1,220.538.  AIR-REMOVING  DEVICE  FOR 
WATER-PIPE  LINES.  Charles  A.  Olson, 
Geneva.   III. 

1.220,551.      PNEUMATIC       STABILIZER       FOR 


VESSELS. 
Heights.    111. 
1.     A    vessel 
opposite    sides. 


George       E.       Powell,       Chicago 


having    stabilizing    chambers    in 
communicating    with    the    water 
through   openings    below   the   normal    water   line, 
each   chamber   having   a   valve   and    a   vent   con- 


member  and  overlapping  each  adjacent  radial 
member  thereby  preventing  pressure  from  forc- 
ing the  fabric  between  the  first  mentioned 
members ;  suitable  flexible  connections  between 
the  air  chambers  and  the  air  receiver  on  the 
float  :  and  a  suitable  cable  secured  to  each 
cone-shaped  member  and  the  diaphragm  there- 
for and  to  each  end  of  the  float,  and  adapted 
to  raise  the  diaphragm  and  thereby  expand 
the  compression  chamber  and  to  raise  the  cone- 
shaped  member  when  said  comjjression  chamber 
is  expanded,  when  that  end  of  the  float  i.s 
I'aised  by  the  action  of  waves. 
1.220,628.      FAN  ATTACHMENT  FOR  CHAIRS. 

Albert  Edmond  Hauser.  Pelican,  La. 
1,220.630.     AIR-CUSHION    DEVICE    FOR    VE- 
HICLES.      Ralph     Victor     Hayes,     Brooklyn, 
N.   Y. 
1,220.641.      VACUUM-CREATING    AND    DUST- 
SEPARATING    MACHINE.       Bert     M.     Kent, 
Washington,    D.    C. 
1,220.706.      ROTARY-CYLINDER  MOTOR.   Felix 
Joseph    Charlemagne    Tesse,    La    Varenne    St. 
Hilaire.    France. 
1,220,805.      AIR-DISTRIBUTER     FOR     INTER- 
NAL-COMBUSTION     ENGINES.        Carl      W. 
Weiss,    Brooklyn,    N.    Y. 
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THE  COMPRESSORS  THAT  WERE  SCRAPPED. 


SAVING    BY    SCRAPPING    AIR 
COMPRESSORS 

BY  STEPHEN   \V.   SVMONS 

It  would  be  difficult  to  find  a  more  strikins^ 
illustration  of  the  economies  that  can  be  effect- 
ed by  the  substitution  of  modern  equipment 
for  old  than  that  offered  by  the  Pennsylvania 
Coal  Co.,  at  its  No.  6  colliery  near  Pittston, 
Pennsylvania. 

In  this  plant  the  company  had  a  battery 
of  seven  straight-line,  simple-engine-driven, 
three-stage  air  compressors  for  charging  haul- 
age locomotives.  Each  machine  had  air  cylin- 
ders of  iiJ/^-in.,  9-in.  and  41^-in.  in  diameter, 


with  a  common  20-in.  stroke.  At  a  speed  of 
250  r.p.m.,  these  machines  had  a  piston  dis- 
placement of  600  cu.  ft.  of  free  air  per  min- 
ute each,  or  a  total  piston  displacement  of  4,200 
cubic  feet. 

The  air-haulage  system  having  been  dis- 
carded, the  air  from  these  compressors  was 
turned  into  the  main  pipe  line,  supplying  hoist- 
ing engines,  drills,  etc.,  its  pressure  being  re- 
duced to  100  lb.  by  means  of  a  Foster  reduc- 
ing valve.  Besides  the  high-pressure  machines, 
there  were  two  straight-line,  single-stage  com- 
pressors supplying  air  at  80  lb.  to  another  por- 
tion   of    the    mine.      These    machines    had    air 
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cylinders  26^  in.  in  diameter,  steam  cylinders 
22  in.  in  diameter,  with  a  stroke  of  30  in.,  and 
a  total  piston  displacement  of  about  2,800  cu. 
ft.  per  minute,  making  the  capacity  of  the 
entire  plant,  on  the  basis  of  piston  displace- 
ment, 7,000  cu.  ft.  per  minute. 

The  three-stage  machines  had  been  installed 
some  10  or  12  years  ago  and,  after  the  change 
from  high-  to  low-pressure  service,  it  did  not 
take  the  operating  company  long  to  realize 
that  the  plant  was  decidedly  inefficient  and 
so  costly  in  operation  as  to  warrant  installing 
more  economical  and  up-to-date  machines. 

After  the  usual  period  of  investigation,  it 
was  decided  to  install  an  Ingersoll-Rogler 
corliss-engine-driven  compressor,  with  two- 
stage  air  cylinders  of  29-  and  iSyi-m.  diameter 
respectively,  and  compound  steam  cylinders  of 
23-  and  2i-in.  diameter,  having  a  24-in.  stroke 
and  a  piston  displacement  of  2,550  cu.  ft.  per 
minute,  and  discard  the  seven  three-stage, 
straight-line  machines.  A  Hew  system  of  pipe 
lines,  which  eliminated  restricted  orifices,  leak- 
age, etc.,  was  also  installed,  to  take  the  place 
of  both  former  systems. 

After  the  new  compressor  was  started  up, 
it  was  found  to  be  unnecessary  to  continue  the 
operation  of  the  two  low-pressure  machines, 
as  the  new  compressor  would  take  care  of  the 
entire  mine.  The  effect  on  the  steam  con- 
sumption of  the  plant  was  extraordinary.  No 
exact  figures  are  available,  but  a  fairly  ac- 
curate estimate  can  be  made  of  the  con- 
sumption of  the  different  machines,  from 
which  the  total  saving  can  be  approximated. 

It  is  safe  to  say  that  the  steam  consumption 
of  the  seven  three-stage  machines,  when  oper- 
ating at  the  high  speeds  mentioned,  would  total 
44,000  lb.  per  hour ;  the  loss  in  reducing  the 
air  to  the  working  pressure  of  100  lb.  being 
considered.  The  two  single-stage  machines, 
when  operating  at  their  rated  capacity,  would 
require  504  i.hp.,  which,  based  on  a  steam  con- 
sumption of  40  lb.  per  i.hp.-hr.,  would  require 
the  evaporation  of  20,000  lb.  of  water,  making 
a  grand  total  of  64,000  lb.  of  steam  per  hour 
for  the  entire  compressed-air  plant. 

The  new  compressor,  which  is  operating 
noncondensing,  has  a  steam  consumption  of 
about  21  lb.  per  i.hp.-hr.  and,  when  develop- 
ing its  normal  load  of  400  hp.,  would  require 
8,400  lb  of  steam  per  hour.  Assuming  that 
I  lb.  of  coal  would  evaporate  5  lb.  of  water, 
it   would   require    12.800  lb.   of   coal   per   hour 


to  operate  the  old  plant  and  only  1,680  lb.  per 
hour  for  the  new,  thus  making  a  saving  of 
11,120  lb.  of  coal  per  hour. 

On  a  basis  of  cost  this  would  amount  to 
55.6  short  tons  per  lo-hour  day,  or  16,680  tons 
per  year  of  300  working  days,  which,  with  coal 
at  50C.  per  ton,  would  represent  a  saving  of 
$8,340  per  year.  At  this  rate,  assuming  that 
the  compressor  cost  $15,000  installed,  it  would 
take  but  two  years  to  pay  off  its  entire  first 
cost. 

The  saving  in  water  was,  of  course,  64,000 
— 8,400  =  55,600  lb.  Another  remarkable  sav- 
ing, due  largely  to  the  refinements  in  the  de- 
sign of  the  new  machine,  was  realized  in  the 
reduced  consumption  of  lubricating  oil,  both 
for  the  cylinders  and  running  gear.  Both 
steam  and  air  cylinders  of  the  new  machine 
are  lubricated  by  force  feed,  this  alone  re- 
sulting in  a  reduction  in  the  amount  of  oil 
required  besides  providing  more  perfect  lubri- 
cation. Add  to  this  the  fact  that,  in  the  old 
plant,  there  were  no  less  than  23  air  cylinders 
and  nine  steam  cylinders  to  feed,  against  two 
steam  and  two  air  cylinders  in  the  new  plant, 
and  the  saving  is  apparent. 

More  striking  still  is  the  reduction  in  the 
oil  required  by  the  running  gear.  The  old 
machines  were  all  of  the  twin-flywheel,  out- 
side-crank type,  with  the  entire  running  gear 
lubricated  by  means  of  oil  cups,  while  the  new 
machine  is  of  the  wholly  inclosed  type,  with  the 
running  gear  lubricated  by  an  automatic  flood 
system,  which  only  requires  a  small  quantity 
of  oil  to  be  added  every  month  to  that  already 
contained  in  the  system. 

A  rough  estimate  of  the  saving  in  lubricant 
can  be  made  as  follows :  Experience  has 
shown  that  a  24-in.  stroke  compressor  with 
flood  lubrication  requires  about  15  gal.  of  oil 
per  month,  added  to  that  contained  in  the 
reservoir  in  the  main  frame  or  crank  case, 
to  make  up  for  losses.  This  amounts  to  about 
180  gal.  per  year  of  300  working  days  and, 
with  oil  at  25c.  per  gallon,  would  represent 
a  cost  of  $45  per  year. 

The  seven  20-in.  and  two  30-in.  stroke 
straight-line  compressors  with  oil-cup  lubrica- 
tion would  be  provided  with  oil  cups  on  the 
main  bearings  and  eccentrics,  for  crank  and 
crosshead  pins,  piston  rods  and  guides,  at  least 
twelve  cups  being  provided  for  each  machine, 
or  108  cups  in  all,  having  an  average  capacity 
of   54   pint   each.      These   cups   would   have   to 
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be  filled  on  an  average  three  times  a  day  or, 
roughly  i  gal.  of  oil  per  machine  per  day,  a 
total  oil  consumption  of  9  gal.  per  day,  or 
2,700  gal.  per  year  of  300  working  days,  rep- 
resenting a  cost  of  $675.  The  saving,  to  the 
credit  of  the  new  machine,  would  be  $630, 
even  more  remarkable  in  its  way  than  that 
realized  on  fuel  and  water.  The  greater 
cleanliness  of  the  new  machine  is  also  marked. 

The  saving  on  attendance  was  equally  notice- 
able, to  say  nothing  of  the  saving  in  handling 
coal  and  ashes,  maintenance  and  attendance  on 
boilers,  of  which  several  were  shut  down,  sav- 
ing on  buildings  due  to  the  smaller  floor 
space,  etc.  A  statement  of  repair  cost,  of 
course,  cannot  as  yet  be  given,  but  it  will 
obviously  be  less  for  a  single  machine,  new 
and  of  modern  design,  than  for  nine  old  ma- 
chines that  had  about  reached  their  limit  of 
usefulness. 

Of  course,  the  credit  for  this  remarkable 
performance  is  by  no  means  entirely  due  to 
the  higher  efficiency  of  the  new  machine,  but 
arises  chiefly  from  the  fact  that  the  rated 
capacity  of  the  old  plant  was  more  than  twice 


as  much  as  was  actually  required  ;  and  this  in 
turn  is  accounted  for,  first  by  the  method  of 
basing  these  capacities  on  piston  displacement, 
which  is  a  misleading  term,  and  secondly  on 
the  condition  of  the  original  pipe  line,  which 
was  not  properly  designed  and  showed  some 
leakage.  The  original  plant  was  of  such  old 
design,  and  the  machines  were  operating  so 
much  over  speed,  that  while  they  were  produc- 
ing more  than  their  rated  capacity  at  normal 
speed,  this  was  but  little  more  than  50  per 
cent,  of  their  piston  displacement  at  the  in- 
creased speed. 

The  question  of  the  design  of  pipe  lines  is 
one  that  has  been  generally  neglected.  There 
is  no  reason  why  a  properly  installed  pipe  line 
should  show  any  appreciable  leakage  and, 
when  designed  with  due  reference  to  the  ca- 
pacity of  the  plant  and  terminal  pressure  re- 
quired, the  loss  due  to  friction  should  l)e  a 
negligible  quantity. 

There  are  many  other  plants,  in  the  coal 
districts,  where  similar  changes  could  be  made 
with  profit — plants  where  practically  obsolete 
equipment  has  been  nursed  and  coddled  along 
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by  the  mine  operators  for  years,  with  the  idea 
that,  because  fuel  at  the  mine  is  cheap,  they 
can  aflford  to  operate  extravagant  machines. 
But  fuel  cost  is  by  no  means  the  only  cost ; 
maintenance,  depreciation,  attendance,  boilers, 
coal-  and  ash-handling,  etc.,  all  enter  into  the 
account. 


A    COMPRESSOR    SURVIVOR 

A    COMPRESSOR    IN    SERVICE    THIRTY 
YEARS    OLD 

BY   H.  L.   HICKS 

Contractors,  especially  small  ones,  often 
employ  machinery  that  has  outlived  what  might 
be  counted  a  reasonable  period  of  usefulness, 
an  apt  illustration  of  which  is  presented  in 
the  little  photo  reproduced  on  this  page.  The 
shop  number  (264)  of  the  compressor  here 
seen  identifies  it  as  having  been  built  in  1887 
in  the  New  York  City  shops  of  the  Ingersoll 
Rock  Drill  Company.  The  air  and  steam  cylin- 
ders are  10  in.  diameter  and  18  in.  stroke.  One 
striking  feature  is  the  absence  of  a  water 
jacket.  The  air  in  the  cylinder  is  cooled  by  a 
spray  of  water  pumped  into  the  cylinder  with 
each  stroke.  This  early  arrangement  is  less 
effective  than  even  the  insufficient  water- 
jacketing  of  the  machines  which  immediately 
followed  and  is  not  to  be  compared  with  the 
devices  of  the  present  day.  This  compressor 
was  built  for  the  Hackensack  Water  Co.  for 
aerating  water,  and  was  in  continuous  use  for 
ten  years ;  then,  after  a  period  of  idleness,  it 
passed  into  the  hands  of  contractors  and  was 
employed  on  various  jobs.  It  is  now  operat- 
ing rock  drills  on  a  foundation  excavation, 
giving  continuous  service  with  scant  attention. 


OVERWHELMING      DISASTER      TO 
ALASKA-TREADWELL  MINES 

A  most  unusual  disaster  has  apparently  put 
an  end  to  the  great  Alaska  Treadwell  mine  on 
Douglas  Island,  Alaska.  It  seems  unlikely  that 
any  engineering  scheme  can  recover  it  from 
the  grasp  of  the  sea,  which  a  week  ago  burst 
through  the  narrow  barrier  of  rock  formerly 
protecting  the  mine  and  flooded  the  historic 
workings.  Reports  from  Juneau  indicate  that 
the  loss  is  irrevocable,  as  one  might  indeed 
suppose  from  a  bare  statement  of  the  facts. 
The  mine  has  become,  one  might  say,  an  arm 
of  the  sea,  and  with  the  subsequent  dashing  of 
the  waters,  the  condition  will  only  become 
worse.  The  Alaska-Treadwell  has  been  work- 
ed to  great  depth  below  sea  level,  and  it  would 
probably  require  years,  if  such  an  attempt  were 
within  the  pale  of  wisdom,  to  open  working 
chambers  below  in  such  manner  as  to  avoid 
a  further  inpouring  of  the  ocean.  Only  at  an 
enormous  cost,  if  at  all,  could  the  property  be 
made  to  again  yield  a  profit  from  the  extreme- 
ly low  grade  of  gold  ore  which  has  hitherto 
been  made  to  earn  dividends.  The  Treadwell 
ores  have  run  between  $2  and  $3  a  ton,  and 
only  through  a  policy  of  handling  immense 
tonnages,  subject  to  treatment  in  a  great  amal- 
gamation and  cyaniding  mill,  has  the  mine 
been  made  to  pay.  Such  immense  tonnages 
can  probaly  never  be  handled  again  by  any 
means  which  capital  would  be  willing  to  risk. 
This  remarkable  mine  was  opened  thirty-five 
years  ago  and  has  earned  many  millions  of 
dollars.  The  Alaska  Treadwell  company, 
which  was  recently  consolidated  with  other 
companies,  paid  to  its  stockholders  more  than 
$15,000,000.  The  mine  lies  about  two  miles 
southeast  of  Juneau,  upon  the  edge  of  Gas- 
tineau  channel,  the  waters  of  which  have  now 
taken  possession  of  the  workings.  The  values 
occur  in  a  huge  dike,  450  feet  in  thickness, 
which  cuts  through  the  altered  slate  country. 
The  dike  itself  is  filled  with  numerous  small 
seams  in  which  the  gold  occurs  with  pyritc. 
Other  properties  upon  the  same  dike  are  still 
working,  and  will  continue  to  work.  It  is 
hard  to  realize  that  the  famous  Treadwell  is 
a  thing  of  the  past,  the  end  has  come  with 
such  startling  suddenness.  It  has  been  a 
proverb  of  low  mining  and  milling  costs  for 
prospectus  writers  of  the  last  twenty-five  years. 
— Mining  American. 


COMPRESSED  AIR  MAGAZINE. 


8391 


Cost  Of  Coal  It  One  Dollar  Per  Ten  To  Conrreaa  And 
Deliver  100  Cu.  Ft.  of  Free  Air 


(Multiply  fijruree 

in  tatle  by  -or 

Lee  of  coal  In 

dollars 

per  ton)  Ton 

-   2000 

lb. 

JTelght  of  Ste&a  -  In  Pounds  -  Hequired  Viy  the  Sn(tlne  -  Per  Eoraspcvter  per  Hour. 

1   24  [   E6   1   28   1   30   1   32   1   34   1   36   1   38   1   40  1  42 

Sfelght  cX  Coal  -  In  Jsundt  -  Per  Horaepo^ar  Per  Hour  -  Then  'jcilor  la  Evaporat- 
ing 7  It.  of  ITater  Per  Pound  Of  Coal. 

3.43   Z.T14   4.      4.286   4.671   4.757   5.143  C.428   6.714   6. 

Braise  H.P* 
to  dellTer 
100  ou.ft. 
free  air 
ft  minute 

Ceat  of  Coal  Per  H.P.  Hour  At  One  Dollar  Per  Ton  - 
-?r«otlon«  of  Cent- 

.171B  1  .1657  1  .1    1  .8143  |  .2288  | .2378  |  .2671  |  .2714  |  .2867  |  .3 

CoBt  Of  Coal  Per  100  Cutlo  Poet  Free  Air  - 
-Pr&otiona  of  Cent- 

16 

.0467 

.0496 

.0533 

.0672 

.0610 

,0634 

.0686 

.0724 

.0762 

.08 

18 

,0514 

.0657 

.06 

.0643 

.0686 

.0714- 

,077S 

.0814 

.0857 

.09 

20 

.087 

,0619 

.0667 

.0714 

.0768 

.0793 

.0867 

.0904 

.0962 

.10 

22 

.0627 

.0681 

.0733 

.0736 

.0836 

.0872 

.0943 

.0995 

.1047 

.11 

24 

.0584 

.0743 

.08 

.0867 

.0914 

.0951 

.1029 

.1066 

.1142 

.18 

26 

.0741 

,0806 

.0866 

,0929 

.099 

.103 

.1114 

.1176 

.1238 

.1.3 

28 

.0798 

.0867 

.0933 

.10 

,1066 

.1109 

.12 

.1266 

.1334 

.14 

30 

.03SB 

.0989 

.10 

.1071 

.1142 

.1189 

.1286 

.1367 

.1429 

.15 

Example  -  If  It  requires  22  brake  horaepovier  to  deliver  100  oubic  feet  of 
free  air  per  clnute  et  90  lb.  pressure,  and  the  oomrresBor  is  driven  by  an 
ordinary  steaai  engine  requiring  34  lb.  of  steam  ter  horsepower  hour,  and 
dn  ordinary  boiler  evaporating  7  lb.  of  nater  per  round  of  coal,  5i.d  with 
ooal  at  .*6  •.  ton  -  the  coal  cost  ■ce'-  ''00  cubic  feet  of  free  air  In 
.0872  16.  .EH32  cent. 

E.  7.  Ccn.-ad. 


;      COST   OF   COMPRESSING   AIR   BY 
DIFFERENT  DRIVES 

BY    H.    V.    CONRAD 

In  considering  the  purchasing  of  a  relatively 
small  air  compressor  unit, 'say  50  to  100  horse 
power  capacity,  it  is  often  desirable  to  con- 
sider various  sources  of  power  for  operating 
it  and  the  cost  of  fuel.  Data  given  in  the 
Practical  Reference  Tables  have  been  com- 
piled to  show  readily  these  comparisons  where- 
in the  air  compressor  is  to  be  driven  either 
by: 

I.     Steam  Engine,  direct  connected  or  belt 
driven. 

II.     Gasoline   Engine,    direct   connected    or 
belt   driven. 

III.     Electric  motor,  direct  connected  or  belt 
driven. 

It  may  be  noted  from  the  example  given  in 
each  table  that  to  compress  and  deliver  100  cu. 
ft.  of  free  air  at  90  lb.  pressure, 

I.     The  cost  of  coal  will  be..  0.5232  cent 


II.     The  cost  of  gasoline  will 

be 1.08      cents 

III.     The  cost  of  electric  cur- 
rent will  be I.I         cents 

when  the  cost  of  coal  is  taken  at  $6  per  ton, 
gasoline  at  22c  per  gallon,  and  electric  cur- 
rent furnished  by  a  steam  operated  commer- 
cial distributing  plant  at  4c  per  kilowatt-hour. 

In  using  these  tables  it  is,  of  course,  neces- 
sary to  assume  certain  figures  suiting  local 
conditions  in  order  to  make  proper  compar- 
isons, after  first  determining  the  horsepower 
required  to  compress  and  deliver  100  cu.  ft. 
of  free  air  per  minute  and  assuming  the  me- 
chanical efficiency  of  all  the  machines  is  about 
the  same : 

In  Table  I,  the  steam  consumption  of  the 
engine  must  be  approximately  determined.  In 
the  example,  it  is  taken  at  34  lb.  per  horse- 
power per  hour;  if  it  were  17  lb.,  the  cost  of 
coal  would  be  y^.  The  boiler  evaporation  in 
the  table  is  given  as  delivering  to  the  engine 
7  lb.  of  water  for  each  pound  of  coal  burned, 
and  any  percentage  of  variation  from  this 
performance  should  appear  in  the  calculations. 
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Cost   Of   Sasollne    In  Gents   To  CcmiDreas  And  Deliver   100  Cubio   Feci 
Of  Free  Air. 

Gasoline   Ccnaumption  One   Pint  Per  Brake  Horsepower  Per  Hour 


Brake  Horsepower 
to  Deliver  100 
Cublo  Feet  Free 
Air  Per  Minute 

Price  "-f  Gasoline  Per  Qallon 
-Cents- 

8 

9 

10 

11 

12 

13 

14 

16 

15 

.266 

.200 

.333 

.366 

.400 

.433 

.466 

.500 

18 

.300 

.337 

.376 

.413 

.450 

.487 

.525 

.562 

20 

.333 

.376 

.416 

.458 

.500 

.542 

.584 

.626 

22 

.366 

.412 

.458 

.504 

.550 

.595 

.642 

.687 

24 

.400 

.450 

.500 

.550 

.500 

.650 

.700 

.760 

26 

.433 

.488 

.642 

.696 

.650 

.705 

.759 

.813 

28 

.466 

.5S5 

.583 

.642 

.700 

.768 

.816 

.875 

30 

.500 

.663 

.628 

.688 

.760 

.813 

.876 

.938 

ExEimple;-    If   It   requireB   22  Brake  Horsepower   to   deliver   100  oubir 

feeit   of  free  air  per  minute   at  90  lb.    pressure,   and  gasoline   at 

22    cents  rer  gallon,   the  (jaaoline  cost  vot  100  cubio  feet   of   free 
air    is   .504  x  2  3   1.08  Cents. 

H,  7.   Conrad, 

When   the   final   figure  of   cost   in  the  table   is  sources  of  power,  aside  from  the  cost  of  coaU 

determined,  it  must  be  multiplied  by  the  cost  which  latter  is  covered  by  the  table, 

of   coal   in    dollars   per   ton.     A   steam   driven  In    Table    II.   the   gasoline   consumption   per 

compressor  requires  boiler  power,  and  the  cost  brake    horsepower   will    not   vary   greatly,   but 

of  this  and  the  expense  of  operating  it  must  the  percentage  of  variation   should  be  consid- 

be    considered,    when    comparing    with    other  ered.      If    keroene    or    other    oils    are    burned 


Cost   Of  Electric    Current   In  Cents  To   ComxiresB  Ar.d    Delivei 
100   Cubio   Feet   Of  Free   Air 


Brake  Hp. 
To  Deliver 
100  Cu.  Ft. 
Free  Air 
Per 
Minute 

Price  Of  Electric  Current  Per  Kilowatt-Hcur  -  Cents 

1. 

1.5 

2. 

2.5 

3. 

3.5 

4.    4.6 

5. 

Per  Horsepower  Hour  -  Cents 

.75 

1.125  ^ 

1.6 

1.875, 

2.25 

2.625 

3. 

3.376 

3.76 

16 

.2 

.3 

.4 

.6 

.6 

.7 

.8 

.9 

1.0 

18 

.225 

.337 

.46 

.562 

.675 

.787 

.9 

1.012 

1.125 

20 

.25 

.375 

.5 

.625 

.75 

.875 

1.0 

1.125 

1.25 

22 

.275 

.412 

.55 

.687 

.826 

.962 

1.1 

1.237 

1.375 

24 

.3 

.45 

.6 

.76 

.9 

1.05 

1.2 

1.35 

1.6 

26 

.325 

.487 

.65 

.812 

.976 

1.137 

1.3 

1.46 

1.626 

28 

.35 

.525 

.7 

.875 

1.05 

1.225 

1.4 

1.575 

1.75 

30 

.375 

.562 

.75 

.937 

1.185 

1.312 

1.5 

1.587 

1.876 

Exam-ole:-    If   it   requires   22   Brake  Horsercwer   to   deliver   100   cubic   feet 
of  free  air  per  minute   at   90  lb.    pressure,    and   electric   currert   at  4. 
cents  per  kilowatt-hour,    the   electric   current   cost   per  100   cubic   feet 
of  free  air  is  1.1  cents. 

H.   V,   Conrad. 
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instead  of  gasoline,  the  price 
per  gallon  should  he  deter- 
mined, also  the  consumption 
per  brake  horsepower. 

In  Table  III,  it  is  assumed 
that  the  consumer  may  wish 
to  buy  electric  current  from 
some  power  plant. 

The  figures  in  all  the  ta- 
bles are  given  in  multiples 
so  that  missing  ones  can 
readily  be  determined  ;  for 
illustration,  if  lOO  cu.  ft.  of 
free  air  requires  10  hp.,  Yi 
the  horizontal  column  of  20 
or  Yi  of  30  can  be  taken.  If 
gasoline  costs  20c.,  multiply 
by  2  the  column  given  under 
IOC  If  electric  current  costs 
6c.,  multiply  by  2  the 
column  given  under  3c. 

These  tables  can  be  used 
to  advantage  in  considering 
a  plant  of  any  size  or  ef- 
ficiency. 

Note. — In  the  cost  figures 
the  element  of  time  need 
not  be  considered  in  com- 
pressing 100  cu.  ft.  of  air, 
whether  it  requires  Ya  min., 
Y2,  etc.,  to  do  the  work. — 
Practical  Engineer. 
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DISTANT   CONTROL    OF    AIRCRAFT   BY 
RESONANCE 

An  Australian  inventor  has  developed  an 
ingenious  device  which  may  be  employed  for 
directing  and  controlling  aircraft  from  a  dis- 
tance, and  is  claimed  to  possess  advantage 
over  wireless  methods  in  that  its  operation 
cannot  be  interfered  with  by  enemies  or  others. 
The  following  descriptive  sketch  is  taken  from 
Flight,  London,  whose  representative  was  per- 
mitted to  witness  a  demonstration. 

The  leading  idea  of  the  device  is  found  in 
the  well  known  principle  of  sympathetic  reson- 
ance. This  may  be  readily  demonstrated  by 
the  simple  experiment  of  pressing  down  the 
"loud"  pedal  of  a  piano  and  playing  a  note 
on    some   other    instrument — a   violin,    for   in- 


stance.     The    corresponding    note    will     then 
sound  on  the  piano. 

The  resonator  consists  fundamentally  of  a 
telephone  transmitter  and  receiver,  facing  one 
another  and  placed  a  short  distance  a]'art. 
the  space  between  them  being  enclosed  in  a 
cylindrical  casing  which  confines  the  air,  thus 
amplifying  the  reaction  between  transmitter 
and  receiver.  To  the  back  of  the  receiver  is 
attached  a  tube  in  which  works  a  piston  oper- 
ated by  a  short  rod.  By  moving  the  piston 
in  and  out  the  length  of  the  air  column  beh'nd 
the  receiver  is  changed,  and  consequently  the 
note  emitted  when  the  diaphragms  of  trans- 
mitter and  receiver  are  vibrated  is  alt':'red 
correspondingly.  The  principle  of  the  whole 
arrangement  will  be  better  and  more  easily  un- 
derstood   by    reference    to    the    accompanying 
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SKETCH  OF  AIRCRAFT  CONTROL. 

diagram.  The  telephone  transmitter  is  coupled 
to  the  primary  current  and  the  receiver  to  the 
secondarj-  current.  From  one  of  the  terminals 
of  the  transmitter  a  wire  runs  through  a  suit- 
able resistance,  to  a  switch,  hence  through  a 
battery,  through  the  primary  circuit  of  an  in- 
duction coil,  to  an  ordinary  post  oflfice  relay, 
and  from  there  back  to  the  second  terminal 
of  transmitter.  The  wiring  from  the  receiver 
is,  it  will  be  seen,  connected  up  to  the  sec- 
ondary circuit  of  the  induction  coil.  When 
the  armature  of  the  relay  moves  over  it  pro- 
vides short  circuiting  by  the  two  wires  shown 
in  the  diagram  running  to  each  side  of  the 
secondary  coil. 

It  will  now  be  seen  that  when  the  diaphragms 
of  the  transmitter  and  receiver  are  vibrated 
by  the  proper  note,  determined  by  the  position 
of  the  piston  in  the  tube,  and  no  other  note 
will  cause  them  to  vibrate,  the  relay  is  brought 
into  play  and  closes  the  local  current  which 
may  then  be  used,  via  suitable  means,  of 
course,  for  starting  or  stopping  an  engine, 
operating  control  surfaces,  releasing  bombs, 
etc. 

In  the  model  framework  of  a  dirigible  on 
which  the  principle  of  distant  control  was  dem- 
onstrated, there  were,  as  we  have  already  in- 
dicated, three  small  electromotors,  each  driv- 
ing a  propeller.  As  demonstrated  the  sequence 
of  operation  of  the  three  motors  was,  in  fact, 
predetermined  by  reason  of  the  multiple  switch 
employed  for  throwing  them  into  gear,  the 
same  note  being  used  for  initiating  the  con- 
trol of  all  the  motors.  When  rigged  up  for 
actual  use  on  aircraft  each  motor  and  move- 
ment would  have  its  particular  note,  so  that  no 
fixed  sequence  would  have  to  be  followed. 
Thus,  for  instance,  one  note  would  correspond 
to  right  rudder,  one  to  left  rudder ;  one  to 
elevating,  one  to  depressing ;  one  to  accelerat- 


ing the  engine,  and  one  to  throttling  it  down. 
In  this  way  any  evolution  of  an  aircraft  could 
be  controlled  from  the  ground,  the  necessary 
notes  being  produced  by  some  suitable  in- 
strument, as,  for  instance,  a  siren,  ifi  which  the 
note  could  be  altered  by  varying  the  speed 
of  the  siren.  Care  would,  of  course,  have  to 
be  taken  that  no  note  likely  to  be  produced 
on  board  the  aircraft  itself,  either  by  the 
engines  or  by  the  bracing  wires  humming  in 
the  current  of  air,  was  employed  for  control. 
In  fact,  there  seems  to  be  no  reason  why  notes 
of  such  a  pitch  as  to  be  inaudible  to  the 
human  ear  should  not  be  employed. 

On  the  model  demonstrated  it  was  possible 
to  set  the  machinery  in  motion  by  running  up 
and  down  the  scale  until  the  right  note  was 
found.  The  inventor  claims,  however,  that  it 
would  be  a  very  simple  matter  to  arrange  a 
combination  whereby  it  would  be  necessary  to 
sound  the  given  note,  not  once  but  several 
times,  with  predetermined  intervals,  before 
the  result  was  obtained,  thus  providing  in 
efifect  an  equivalent  to  the  combinations  used 
on  safes,  and  absolutely  preventing  outside 
interference.  It  is  mainly  in  this  respect,  we 
understand,  that  the  inventor  claims  superiority 
of  the  resonance  method  over  the  wireless 
system,  in  which  latter  a  coherer  must  be 
used,  and  which  is  therefore  open  to  the 
criticism  that  it  may  comparatively  easily  be 
interfered  with. 

As  regards  the  practical  utility  of  this  very 
ingenious  device  to  aircraft  work,  the  number 
of  forms  this  might  take  appears  to  be  legion, 
and  although  many  diflSculties  suggest  them- 
selves, doubtless  they  can  be  overcome.  Even 
if  they  cannot,  that  does  not  detract  in  the 
least  from  the  ingeniousness  of  the  device. 
The  inventor  has,  as  already  mentioned,  ample 
scope  for  the  application  of  the  device  to 
other  fields  of  engineering.  Thus,  for  in- 
stance, for  telegraphic  purposes  the  resonator 
renders  possible  the  sending  of  a  great  num- 
ber of  telegrams  over  one  wire  simultaneously, 
with  the  further  advantage  that  "tapping"  the 
wire  can  be  made  practically  impossible.  Com- 
munication can  be  maintained  between  a  cen- 
tral station  and  each  of  a  number  of  trains, 
thus  minimizing  the  danger  of  collision,  and 
there  are  numerous  other  applications  pos- 
sible, which  we  cannot  deal  with  here 
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SAFE    AIR-COMPRESSOR    OPERATION 

BY.     M.    A.    SALLER 

In  connection  with  the  installation  and  op- 
eration of  air-compressing  equipment,  there 
are  man}-^  factors  and  considerations  that  may 
be  overlooked  or  neglected,  and  thereby  result 
in  extreme  hazard  to  the  operators,  to  say 
nothing  of  unsatisfactory  operation  and  poor 
economy. 

Probably  the  first  and  most  important  con- 
sideration is  the  compressor  itself.  The  ca- 
pacity of  the  equipment  should  be  adequate  to 
meet  the  requirements  for  air  at  the  proper 
pressure  and  at  normal  operating  speeds.  Ex- 
treme overloading  results  in  too  high  piston 
speeds,  and  dangerous  velocities  through  the 
air  valves  cause  inefficient  results  and  present 
a  source  of  positive  danger.  A  piston  travel 
of  500  ft.  per  minute,  while  maintaining  full 
capacity  and  pressure,  should  not  be  exceeded. 

Excessive  piston  speed  is  often  caused  by 
leaky  valves  and  pipe  connections,  which  throw 
an  excessive  and  unnecessary  burden  on  the 
compressor.  A  leak  in  an  air  line  is  just 
as  worthy  of  attention  as  a  leak  in  a  steam 
line;  therefore  frequent  inspections  should  be 
made  to  see  that  they  are  tight. 

The  question  of  flywheel  speed  should  also 
be  given  consideration.  This  is  even  more 
important  than  in  ordinary  engine  work,  be- 
cause of  the  tremendous  strain  and  high  over- 
loads to  which  compressor  flywheels  are  sub- 
jected, owing  to  frequent  and  sudden  load 
changes.  With  a  cast-iron  one-piece  flywheel, 
a  peripheral  speed  of  5000  ft.  per  min.  should 
never  be  exceeded.  If  the  flywheel  is  of  light 
construction,  a  speed  of  3000  ft.  per  min. 
should  be  the  maximum.  If  the  flywheel  is 
made  up  of  flanged  sections  bolted  together, 
the  speed  limit  should  be  reduced  even  further 
according  to  the  known  or  calculated  strength 
of  the  joint  construction.  In  figuring  these 
speeds,  the  determining  factor  is  the  maxi- 
mum speed  of  the  flywheel  when  acting  under 
the  impulse  of  the  most  sudden  change  of 
load. 

Because  of  fluctuating  and  sudden  changing 
of  load  imposed  on  a  compressor,  setting  up 
severe  shocks  and  jars,  care  should  be  exer- 
cised in  locating  and  building  the  foundation, 
which  should  be  of  concrete  wherever  possible 
in  order  to  minimize  the  strains  on  the  equip- 
ment itself  and  to  prevent,  as  much  as  pos- 


sible, the  transmission  of  jar  and  vibration  to 
the  building. 

Another  source  of  considerable  trouble  and 
loss  of  efficiency  is  in  connection  with  the  con- 
dition of  the  air  supplied  to  the  compressors. 
The  air  intake  should  be  located  where  dust 
and  grit  are  not  prevalent.  Consideration 
should  also  be  given  to  the  temperature  of 
the  air  available,  since  the  cooler  the  air  the 
less  heat  will  be  generated  in  the  compressor. 
Where  dust  in  the  air  intake  cannot  be  avoid- 
ed, arrangements  should  be  made  to  filter  the 
air  through  a  muslin  screen  before  it  is  deliv- 
ered to  the  compressor  intake,  or  else  air- 
washing  apparatus    should   be   installed. 

All  air  pipes  in  connection  with  compressing 
units  should  be  designed  with  as  much  care 
and  intelligence  as  are  high-pressure  steam 
lines,  both  as  to  capacity  and  the  elimination 
of  avoidable  sharp  turns.  This  is  to  prevent 
any  excessive  drop  in  pressure  because  of 
undue  resistance  in  the  pipe  line,  and  also  to 
minimize  as  much  as  possible  vibration  or 
pulsation.  Air  piping  should  also  be  arranged 
and  drained  to  avoid  pockets  in  which  water 
can   accumulate. 

AIR-LINE  TEMPERATURE 

The  range  of  temperature  in  air  lines  is  fre- 
quently very  considerable  because  of  varying 
pressures  and  compression  conditions.  The 
piping  should  be  arranged  with  provision  for 
the  free  expansion  of  all  parts,  otherwise  ex- 
cessive strains,  possibly  resulting  in  rupture, 
may  be  placed  on  different  fittings  or  on  the 
compressor  itself. 

In  steam-driven  compressors  the  rush  of  live 
steam  into  the  steam  cylinder  in  response  to 
the  sudden  changes  in  load  is  sometimes  dan- 
gerous because  of  the  liability  of  pulling  over 
slugs  of  water.  It  is  desirable  to  place  a 
steam  separator  on  the  steam  line  to  every 
unit,  both  from  the  standpoint  of  safety  and 
to  assist  in  securing  the  best  lubrication  at  the 
minimum  expense  for  oil,  as  the  elimination  of 
the  water  in  the  steam  prevents  washing  the 
oil  from  the  cylinder  walls. 

It  is  desirable  to  insulate  or  cover  exposed 
steam  or  hot-air  piping — the  former  from  an 
economical  standpoint  to  prevent  extreme  rad- 
iation losses,  and  the  latter  to  protect  the 
burning  of  operators  who  may  come  in  con- 
tact with  the  exposed  pipes. 

Of    utmost    imoortanee    in    connection    with 
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continuously  operating  or  heavy-duty  compres- 
sors is  that  of  securing  a  reliable  and  generous 
source  of  cooling  water.  Failure  of  the  cool- 
ing-water supply  in  the  case  of  a  compressor 
doing  heavy  duty  will  cause  overheating  and 
the  consequent  closing  down  of  the  appar- 
atus. In  order  to  know  that  the  cooling  water 
is  being  supplied,  it  is  advisable  to  install  a 
flow  indicator  in  the  cooling-water  line,  else 
arrange  the  overflow  from  the  jacket  so  that 
it  discharges  into  an  open  funnel  where  the 
flow   is   easily   seen. 

COOLING     WATER 

The  quality  of  the  cooling  water  is  also  of 
importance,  because  water  containing  con- 
siderable quantities  of  lime  will  cause  the 
deposition  of  scale  on  the  jacket  walls,  which 
seriously  interferes  with  the  heat  exchange 
and  presents  a  source  of  expense  and  trouble 
when  it  accumulates  to  such  an  extent  that  it 
must  be  removed.  Cooling  water  obviously 
should  not  contain  acids  or  other  active  agents 
that  may  cause  the  corrosion  of  the  jacket 
lining. 

Every  air  tank,  however  small,  should  be 
fitted  with  a  reliable  safety  valve  set  to  release 
at  a  pressure  well  within  the  limits  of  the 
strength  of  the  tank  and  of  sufficient  size  to 
release  all  excess  air  delivered  to  it,  so  that 
there  will  be  no  accumulation  above  the  max- 
imum pressure.  On  large  tanks  it  is  advisable 
to  install  at  least  two  valves.  A  drain  for 
drawing  off  such  oil  and  water  as  may  accum- 
ulate should  also  be  provided  in  the  bottom 
of  the  tank.  It  should  be  opened  at  regular 
intervals,  from  three  to  five  times  daily,  ac- 
cording to  the  local  conditions. 

Explosions  due  to  the  spontaneous  combus- 
tion of  explosive  gases  within  the  compressor 
cylinder,  pipe  line  or  receiver  tank  present  one 
of  the  greatest  hazards  in  compressor  opera- 
tion. The  responsibility  for  these  explosions 
can  be  traced  largely  to  the  use  of  unsuitable 
lubricating  oil,  coupled  with  unsatisfactory 
operation. 

The  intense  heat  encountered  in  the  com- 
pressor cylinder  affects  lubricating  oil  dif- 
ferently from  the  heat  encountered  in  the 
steam-engine  cylinder,  where  moisture  is  usual- 
ly present.  The  dry  condition  of  the  air  cyl- 
inder results  in  the  burning  of  the  oil  into 
powder-like  particles,  which  deposit  on  the 
cylinder    walls,    discharge    valves    and    in    the 


pipe  line.  This  soot,  when  properly  mixed 
with  air,  has  great  explosive  tendencies  when 
brought  in  contact  with  intense  heat,  and  hence 
its  accumulation  is  highly  undesirable,  as  the 
temperature  of  the  compressor  cylinder  and 
parts  may  suddenly  be  increased,  owing  to 
the  failure  of  the  cooling  water,  the  clogging 
of  the  valve  passages  because  of  the  soot  it- 
self, or  the  extreme  overloading  of  the  com- 
pressor. 

This  accumulation  of  carbon  or  soot  is  either 
the  result  of  feeding  excessive  quantities  of 
oil  or  of  the  use  of  a  poor  quality  oil.  The  oil 
used  in  lubricating  air-compressor  cylinders 
should  be  of  mineral  derivation  and  should 
be  free  of  all  foreign  matter,  such  as  tar, 
which  may  tend  toward  the  production  of 
excessive  carbon  deposits.  The  oil  should  also 
be  one  with  a  high  flash  point ;  that  is,  one 
that  will  not  ignite  below  500  deg.  The  or- 
dinary cylinder  oil  used  in  steam  engines  is 
not  suitable  for  lubricating  air  cylinders,  and 
a  special  grade  of  oil  compounded  for  the 
service  should  be  used. 

DANGER    FROM    OIL 

As  there  is  a  positive  danger  from  feeding 
too  much  oil  to  an  air  compressor,  pains  should 
be  taken  to  see  that  oil  is  fed  at  a  uniform 
rate  in  just  sufficient  quantities  to  give  the 
necessary  lubrication.  A  drop  or  two  of  oil 
every  five  or  seven  minutes  should  be  ample 
for  the  average  machine.  A  record  should  be 
kept  of  the  total  amount  of  oil  fed  to  the 
compressor  each  week,  so  that  the  feeding  of 
an\'  excess  can  be  checked  up. 

It  is  advisable  to  inspect  the  cylinder,  valves 
and  piping  whenever  possible — and  this  should 
not  be  at  longer  intervals  than  two  weeks — 
and  any  deposit  of  carbon  and  soot  should  be 
removed  by  mechanical  means ;  that  is,  by 
scraping  or  cutting  away,  or  by  the  application 
of  soapy  water  or  a  solution  of  caustic  soda 
and  water.  Kerosene  or  gasoline  should  never 
be  used  for  removing  carbon. 

In  connection  with  inspection  work  it  should 
be  remembered  that  whenever  an  air-compres- 
sor head  is  being  removed  care  should  be 
exercised  in  avoiding  contact  of  the  escaping 
gases  with  a  flame,  caused  by  the  mixture  of 
the  air  and  vaporized  oil,  because  a  flare-up 
or  explosion  is  liable  to  occur  if  the  gas  hap- 
pens to  be  very  dense.  In  all  cases  where 
repairs  are  being  made  or  inspections  carried 
out,  the  compressor  should  be  allowed  to  stand 
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for  a  while  to  insure  thorough  cooling  of  all 
parts   before  the  work   is   undertaken. 

An  aftercooler  is  used  in  the  air-discharge 
line  for  cooling  the  air  after  compression,  so 
that  any  moisture  or  oil  contained  therein  will 
be  condensed  and  separated  from  the  air  in- 
stead  of    being  carried    to   the   pipe   line. 

Frequently  a  fusible  plug,  containing  a  mix- 
ture that  will  melt  at  a  certain  predetermined 
temperature,  is  placed  in  the  discharge  valves. 
When  the  temperature  rises  above  the  prede- 
termined point,  the  fusible  metal  is  melted  and 
the  air  is  discharged  with  a  whistling  noise, 
which  sounds  the  alarm  that  the  temperature  is 
rising  and  hence  the  valves  or  cooling  water 
need  attention.  Recording  thermometers  in- 
stalled in  the  air-discharge  line  also  serve  to 
give  notice  of  undue  rise  in  temperature  in 
that  they  will  indicate  when  there  is  a  grad- 
ual increase  in  the  temperature  of  the  dis- 
charged air. 

As  pointed  out,  there  are  many  factors  in 
air-compressor  operation  that  require  careful 
and  constant  care  and  attention  in  order  to 
secure  efficient  results  and  to  prevent  danger- 
ous accidents,  and  the  subject  should  there- 
fore be  considered  in  all  its  phases  wherever 
apparatus  of  this  kind  is  installed  and  placed 
in  service. — Pozver. 


FIG.  I. 
PNEUMATIC  CLAMPING  DEVICES 
The  handiness  of  compressed  air  is  prob- 
ably nowhere  quite  so  highly  appreciated  as 
in  railroad  shops,  and  devices  for  its  employ- 
ment originate  there  so  numerously  that  only 
a  few  of  them  get  public  mention.  The 
clamping  devices   shown   in   the  accompanying 


FIG.    2. 

cuts  require  little  explanation,  their  construc- 
tion and  operation  being  self  evident. 

Fig.  I,  by  F.  P.  Maize,  M.  M.,  Portland  Ry., 
Lt.  and  Power  Co.,  is  for  clamping  work  on  a 
drill  press  table.  Using  bolts  or  even  screw 
clamps  for  the  purpose  of  secure  and  satis- 
factory clamping  of  the  work  might  often 
take  as  much  time  as  the  drilling,  but  with 
the  air  clamp  we  might  say  it  takes  no  time 
at  all.  The  air  cylinder  is  set  alongside  of  the 
drill  press  and  as  its  working  pressure  is 
always  downward  it  only  requires  a  level  place 
to  stand  upon  and  no  bolting.  Admitting  the 
air  under  the  piston  throws  the  outer  end  of 
the  lever  down  upon  the  work  with  the  force 
required  to  hold  it  there  securely.  The  lever 
pins  can  be  changed  to  the  different  holes 
for  different  heights  of- work,  and  the  lever 
can  also  be  swung  sidewise  as  may  be  required. 

Fig.  2  is  a  pipe  vise  or  clamp  which  requires 
no  explanation.  It  is  naturally  a  fixture  and 
can  be  located  where  most  convenient.  It  is 
used  as  shown  in  shops  of  the  Illinois  Cen- 
tral Railroad,  the  cut  from  Railroad  and  Loco- 
motive  Enginccriiu/. 

Fig.  3,  from  Raikvay  Mechanical  Engineer, 
is  a  chuck  for  a  bolt  threading  machine  used 
in  the  Reading  shops  of  P.  &  R.  The  body 
of   the  chuck  is   clamped   in  the  jaws  of  the 
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machine  and  the  rear  of  the  cylinder  is  con- 
nected to  the  nearest  supply  of  compressed 
air.  It  is  used  as  here  shown  for  short  size 
countersunk  or  button  headed  bolts.  These 
are  inserted  or  removed  through  an  opening 
in  the  side  of  the  cap  and  different  caps  are 
provided  for  diflferent  sizes  or  shapes  of  bolts. 
When  the  air  pressure  is  released  the  springs 
push  the  piston  back. 


going  pipe  extends  beyond  the  end  of  the 
incoming  pipe,  thus  providing  for  good  circula- 
tion of  air  in  the  reservoir.  The  air  passes 
from  the  first  reservoir  to  the  vertical  cooling 
coil.  More  of  the  remaining  moisture  will  con- 
dense here  and  be  carried  into  the  second  main 
reservoir,  where  it  is  removed  as  in  the  first 
one. 

This  scheme  has  worked  out  in  a  satis  fac- 
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AFTERCOOLER    FOR    AIR 

AFTERCOOLER  AND  SEPARATOR  IN 
AIR  BRAKE  SERVICE 

BY   J.    J.    SINCLAIR* 

Each  winter  season  brings  out  different 
methods  of  preventing  the  freezing  of  the 
water  which  condenses  in  the  pipes  of  air- 
brake systems  of  cars.  Since  most  of  the 
moisture  will  condense  where  the  cooling  of 
the  air  takes  place,  it  is  essential  to  provide  a 
means  of  removing  this  suspended  water  from 
the  pipes  before  it  is  carried  through  into  the 
air-brake  system  proper.  The  diagram  shown 
herewith  illustrates  how  this  has  been  ac- 
complished on  the  subway  cars  of  the  New 
York  Municipal  Railway. 

The  air  coming  from  the  compressor  passes 
through  the  manifold  which  consists  of  five 
i-in.  pipes  connected  in  parallel  between  head- 
ers. As  the  air  is  cooled  in  the  manifold  the 
moisture  condenses  and  is  carried  along  sus- 
pended in  the  air  until  it  reaches  the  first 
main  reservoir.  It  will  be  noticed  that  the 
incoming  pipe  is  extended  to  within  2  ft.  2 
in.  of  the  end  of  the  reservoir,  which  thereby 
acts  as  a  baffle  and  removes  much  of  the  sus- 
pended water.  This  falls  to  the  bottom  of  the 
reservoir,  where  it  is  drained  off.     The  out- 
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tory  manner  during  the  past  winter  and  is 
one  that  could  readily  be  applied  to  any  air- 
brake system. — Electric  Railway  Journal. 


*Assistant  Engineer  of  Car  Equipment,  New 
York  Municipal  Railway,  Brooklyn,  N.  Y. 


FRENCH  COAL  MINES  IN  THE  WAR 

Lens  and  Lievin,  which  have  just  been  cap- 
tured by  the  British,  after  a  German  occupa- 
tion of  over  two  years,  are  very  important, 
because  of  their  mineral  wealth.  Lens  has  a 
population  of  about  30,000,  but  if  the  sur- 
rounding villages  be  added  the  number  exceeds 
40,000.  Lievin  alone  has  a  population  of  25,000. 
Lens  was  the  scene  of  some  fierce  fighting 
during  1915,  particularly  at  Loos  and  HuUuch, 
on  the  British  flank,  and  Notre  Dame  de  Lor- 
ette  and  Suchez  on  the  French  flank.  Lens 
has  been  compared  to  Wigan,  as  the  centre  of 
a  great  coalfield.  At  Lievin  4,000  men  were 
employed  before  the  war,  and  the  annual  out- 
put of  coal  was  1,000,000  tons.  The  Lens 
mines,  as  a  whole,  before  the  war  had  an 
annual  output  of  about  5,000,000  tons.  The 
mines  have  been  ruthlessly  destroyed  by  the 
Huns  on  a  systematic  scale  of  devastation, 
which  it  took  a  fortnight  to  carry  out.  M. 
Reumaux,  a  director  of  the  Lens  mine,  says 
it  may  be  possible  to  recommence  working  in 
eight  months,  but  more  probably  a  year  will 
be  required  to  put  the  pits  in  order. 
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DRIVING   SCREW   SPIKES   ON   NEW 
YORK  CONNECTING  RAILROAD 

BY     H.    L.     HICKS 

The  New  York  Connecting  Railroad  link- 
ing the  New  York,  New  Haven  and  Hartford 
and  Pennsylvania  Railroad  systems  via  the 
recently  completed  Hell  Gate  Bridge  was  re- 
cently opened  for  passenger  traffic,  work  hav- 
ing been  rushed  for  several  weeks  in  laying 
the  double  track  over  which  the  trains  were 
to  run. 

Particular  interest  attaches  to  the  use  of 
screw  spikes  to  anchor  the  125  pound  rails. 
These  spikes  are  of  two  types,  one  to  hold 
the  tie  plates,  (employed  throughout)  and  a 
larger  size  for  the  rail  itself.  The  first,  Fig. 
I,  is  about  6  inches  long  by  ^4  inch  diameter, 
the  second,  Fig.  2,  is  about  75^  inches  long  by 
74  inch  diameter  and  has  a  flange  to  grip  the 
rail.  Both  have  a  heavy  thread  of  >^  inch 
pitch  and  7/i  inch  square  heads.  Six  spikes  are 
used  at  each  end  of  a  tie,  four  for  the  tie 
plate  and  two  for  the  rail. 

These  spikes  are  being  driven  pneumatically 


with  highly  satisfactory  results.  This  class 
of  work  requires  a  machine  readily  handled 
and  possessing  exceptional  power.  The  "Little 
David"  No.  11  SE  Reversible  Drills  Fig.  3, 
which  are  being  used  meet  the  conditions  ad- 
mirably. These  tools  have  been  fitted  with  a 
special  driving  socket  which  fits  the  spike 
heads.  This  has  been  made  as  short  as  pos- 
sible, which  makes  the  machine  better  balanced 
and  more  easily  placed  on  the  spike  heads. 
The  No.  iiSE  Drill  is  compound  geared, 
weighs  70  pounds  and  operates  at  a  speed  of 
100  R.  P.  M.,  consuming  about  55  cu.  ft.  of 
air.  The  writer's  observation  of  the  time 
required  for  driving  a  single  spike  was  an 
average  of  5  seconds  for  the  smaller  spikes 
and  an  average  of  6  seconds  for  the  large 
ones.  Under  favorable  conditions  the  six 
spikes  in  one  end  of  a  tie  can  be  driven  in 
about  45  seconds.  No  lubricant  is  used,  unless 
the  creosote  with  which  the  ties  are  treated 
can   be   so   considered. 

Ties  are  bored  with  %   inch  holes    for  tie 
plate  spikes  and  %  inch  holes  for  rail  spikes 
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before  being  laid,  but  there  are  instances  where 
the  holes  will  not  register  with  the  tie  plates 
and,  as  no  tie  plates  are  used  at  the  rail 
joints,  the  spike  holes  for  the  fish  plates  also 
must  be  bored  on  the  job.  This  work  is  done 
by  "Little  David"  Xo.  13A  Wood  Boring  Ma- 
chines Fig.  4,  about  10  seconds  being  reciuired 
to  bore  a  ^,   inch  hole  through   a   tie. 

Compressed  air  at  100  pounds  pressure  is 
supplied  by  two  "Imperial"  Type  XII  Gaso- 
line Driven  Portable  Compressors,  Fig.  5. 
These  are  duplex  vertical  compressors  with 
cylinders  8  in.  in  diameter  by  6  in.  stroke, 
short  belt  driven  by  four-cylinder,  tractor  type 
gasoline  motors.  A  cone  clutch  permits  the 
load  to  be  released  when  starting  the  motor. 
Each  weighs  about  5,600  pounds  and  has  a 
rated  piston  displacement  of  140  cu.  ft.  per 
minute.  It  is  of  interest  to  note  that  these 
machines,  of  the  manufacturers  standard  road 
portable  type,  have  been  adapted  to  track  work 
by  the  simple  expedient  of  temporarily  bolt- 
ing a  circular  flanged  piece  to  the  rim  of  each 
wheel.  Each  compressor  supplies  air  to  two 
spike  driving  machines,  one  for  each  rail,  and 
to  the  wood  boring  machine  serving  both. 
The  compressors  are  operated  about  100  feet 
apart  and  are  easily  moved  by  two  or  three 
men   as   the   work  progresses. 


The  labor  required  is  as  follows :  an  oper- 
ator for  each  compressor,  two  men  with  wood 
boring  machines  and  four  gangs  of  five  men, 
each  gang  consisting  of  two  men  to  operate 
the  "Little  David,"  two  men  with  crowbars 
and  one  with  sledge  to  line  up  the  ties  and  to 
hold  them  while  the  spikes  are  being  run  in. 
This  is  necessary  because  the  air  drills  are  so 
powerful  that  they  slightly  turn  the  tie  as 
soon  as  the  spike  is  solidly  seated  unless  the 
tie  is  firmly  held. 

Ties,  tie  plates  and  rails  are  laid  in  advance 
of  the  spiking  gang  and  all  rail  joints  are 
completed.  Aluch  of  the  gang's  time  is  de- 
voted to  straightening  the  ties  and  register- 
ing the  spike  holes  with  the  rails.  The  aver- 
age progress  per  10  hour  day  has  been  twenty 
33  foot  rails  with  each  compressor  unit.  At 
20  ties  per  rail  and  12  spikes  per  tie  this  totals 
4,800  spikes,  or  9,600  spikes  for  the  two  out- 
fits. 

The  operating  costs  per  day  (10  hours)  are 
approximately  as   follows  : — 

40  gallons  gasoline  at  23c   $9.20 

1  gallon  lubricating  oil  at  6oc  .60 

2  compressor    operators    at   $3.50    and 
$3.00  per  9  hours   7.22 

8  spike  driving  machine  operators  $2.75 

per  9   hours    24.44 

14  laborers  at  $2.50  per  9  hours   38.89 

Miscellaneous  supplies  i.oo 

$81.45 
Cost  per   spike 0.008 

X'^o  charges  have  been  made  for  deprecia- 
tion or  overhead  expense.  The  item  of  com- 
pressor repairs  has  been  omitted,  based  on 
the  operator's  report  that  there  were  no  shut- 
downs or  repairs  necessary  in  running  a  month 
and    a    half. 

Comparative  costs  of  hand  work,  as  com- 
pared with  the  above  figures,  are  not  avail- 
able, principally  because  the  use  of  screw 
spikes  is  generally  held  to  be  impracticable 
without  a  reliable  means  for  mechanically  driv- 
ing them. 

The  contractor  for  the  track  laying  was  P 
McManus  Inc.,  Mr.  E.  J.  Horan,  Supt.  The 
compressors  and  pneumatic  equipment  are 
manufactured  by  the  Ingersoll-Rand  Company, 
Xew    York. 
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COMMON   SENSE   ON   THE   METRIC 
SYSTEM 

The  following  is  from  an  unidentih^ed  cor- 
respondent, W.  A.,  of  The  Engineer.  London, 
and  maintains  the  English  local  viewpoint  all 
through.  This  being  remembered,  it  should  be 
entirely  intelligible  to  our  readers,  and  should 
be  equally  appreciated  here. 

In  this  controversy  over  units  of  measure 
the  one  point  that  should  be  prominent  is 
usually  ignored,  I  mean  the  convenience  and 
custom  of  the  users.  There  are  about  5,50 
million  users  of  the  British  system,  300  million 
of  the  metric,  /.  e.,  a  ratio  of  1.75  addicted  to 
the  foot  and  the  pound.  The  balance  of  the 
world's  population  is  770  million,  the  majority 
of  whom  are  as  yet  indifferent.  These  figures 
cannot  make  pretence  to  accuracy,  but  they 
give  an  idea  of  the  proportion  among  the 
users. 

The  metric  system  has  been  optional  and 
legal  in  this  country  for  the  past  twenty  years. 
As  we  cannot  point  to  a  large  turnover  to  the 
metric  system,  we  are  bound  to  suppose  that 
the  folk  who  would  make  it  compulsory  must 


be  determined  to  do  us  good  against  our 
wishes.  Those  who  have  adopted  it  have  been 
for  the  most  part  persons  engaged  in  research 
work,  to  whom  undeniably,  the  convenience 
of  a  universal  system  is  great.  There  are  also 
a  few  engineering  firms,  mostly  of  conti- 
nental origin,  or  directed  by  foreigners,  who 
have  brought  with  them  a  bias  for  the  system 
to  which  they  have  been  accustomed,  just  as 
we  have  a  bias  for  the  one  we  use. 

Whilst  dealing  with  the  more  general  aspect 
of  the  question  it  should  be  noted  that,  at  the 
time  when  France,  Germany,  and  the  Latin 
races  adopted  the  metric  system,  they  were 
hardly  great  manufacturers,  whatever  they 
may  have  become  since.  The  users  of  the 
British  system,  who  conjointly  are  the  greatest 
manufacturers  in  the  world,  are  to  be  con- 
fronted with  a  change  of  system  in  their  pres- 
ent highly  organized  state, — a  very  different 
proposition  to  that  which  was  faced  by  the 
nations  who  joined  the  metric  league. 

If  the  convenience  of  the  user  is  the  main 
issue,  I  think  the  advocates  of  metric  com- 
pulsion should  show  much  stronger  reasons 
for  the  change  than  they  have  advanced  hith- 
erto. The  metric  system  is  largely  urged  on 
us  by  scientific  men  because  they  deal  with  a 
vast  variety  of  substances  and  qualities.  The 
metric  system  and  its  developments  has  offer- 
ed the  best  solution  of  their  requirements,  so 
far.      But   it   should   be  noted   that   it   is   their 


8402 


COMPRESSED  AIR  MAGAZINE. 


convenience  that  is  the  deciding  factor.  The 
man  engaged  on  research  having  found  its 
advantages,  presupposes  that  the  same  advan- 
tages would  accrue  to  the  cheesemonger,  the 
tailor,  the  engineer,  the  printer,  etc.,  and  urges 
its  compulsory  adoption.  I  venture  to  think 
that  this  is  a  great  error.  The  ordinary  man 
of  business,  or  workman,  generally  has  a 
very  limited  number  of  materials  and  quali- 
ties to  deal  with.  Beyond  representing  the 
specific  gravity  of  a  substance  and  its  density 
by  the  same  number,  I  cannot  see  much  gain 
to  the  vast  body  of  the  community.  More- 
over, the  numbers  for  these  qualities  are  equal- 
ly difficult  to  remember  in  any  system. 

The  virtues,  if  any,  to  be  obtained  by  a 
decimal  system  cannot,  of  course,  be  claimed 
for  metric  measures — it  is  a  system  open  to 
any  weights  and  measures.  With  the  excep- 
tion of  our  ten  "pickers  and  stealers,"  the  re- 
mainder of  the  realm  of  Nature  seems  ad- 
verse to  the  decimal  system.  A  cow  or  a 
milkmaid  constructed  on  the  decimal  system 
would  be  a  curiosity,  for  which  nations  would 
contend!  We  must  therefore  come  to  the 
conclusion  that  the  advantage  of  the  metric 
methods  lies  in  the  absolute  values  of  the 
units  selected.  It  comes  to  this,  then,  we,  the 
majority,  are  requested  to  bear  all  the  expense 
and  inconvenience  of  changing  our  yard  for 
a  measure  about  3^  in.  longer,  and  our  stand- 
ard of  weight  for  one  which  is  just  a  little 
more  than  double!  It  seems  to  me  an  abjectly 
preposterous  proposition. 

Systems  of  weights  and  measures  must 
be  adapted  to  the  requirements  and  conven- 
iences of  the  user.  Look,  for  example,  at  the 
units  of  length  which  the  metric  system  itself 
has  developed — 

Tenth  metre =  10  i"  metre 

1  MM  or  millimicron     =10!'  „ 

1  M  or  micron . . ~  ^^  !i  >' 

Millimetre        ,     .•     =  10  "^  .. 

Centimetre      ,.'     ••     =  10  -  ,, 

Decimetre        ..   ' ..     ..     -  10"'  ,, 

Metre .,..».-.-     1  ,, 

Decametre      .. ••     =  10  >, 

Hectometre     ..     i.     ..     <.     ..     -..     =  lOj;  «i 

Kilometr-e •■     =  lO--  .y, 

No  les$  than  fen  values. 

From  my  knowledge  of  children,  I  know 
that  to  connect  these  names  with  the  various 
plus  and  minus  powers  of  ten  would  be  at 
least  equally  confusing  as  the  statement  that 
12  in.  make  one  foot,  3  ft.  one  yard,  etc.     Sci- 


entists have  added  a  further  unit  called  a 
"light  year,"  solely  for  the  reason  of  conven- 
ience. 

There  is  considerable  difficulty  in  defending 
the  various  national  measures,  because  they 
have  grown  up  with  the  life  of  the  nation. 
All  such  relationships  which  are  complex — 
the  franchise,  monogamous  marriage,  etc. — are 
difficult  to  defend  against  a  show  of  mislead- 
ing simplicity.  One  of  the  best  tests  is  con- 
venience to  the  user.  I  reiterate  this.  If  in 
a  hilly  country  like  Switzerland,  you  ask  how 
far  it  is  to  the  village  you  are  walking  to,  you 
will  receive  your  answer  in  hours.  It  is  abso- 
lutely indefensible  from  the  scientific  point 
of  view,  and  is,  indeed,  open  to  ridicule,  but 
it  is  much  more  convenient  than  miles  or  kil- 
ometres under  the  circumstances. 

What  becomes  of  the  vaunted  simplicity  in 
the  case  of  a  farmer  who  wants  so  many  cwt. 
of  "artificial"  to  the  acre,  or  so  many  kilos, 
per  hectare?  Let  us  suppose  the  metric  fig- 
ures are  always  the  simplest.  The  fertilizer 
refuses  to  maintain  a  metric  purity,  so,  when 
buying,  the  farmer  must  divide  by  some  figure 
lying  between  .55  and  .95  and,  to  adapt  Kip- 
ling, as  the  vanishing  zebra  said  to  the  Ethiopian 
"One — two — three — and  where's  your  simplic- 
ity?" Will  that  convenient  measure,  the  drop, 
become  illegal  ?  How  was  it  the  French  Direc- 
tory failed  to  enforce  its  months,  or  its  circle 
divided, into  400  degrees?  For  a  terribly  vul- 
gar reason — because  it  wasn't  worth  it.  Why 
is  so  much  spoken  in  praise  of  the  thermom- 
eter that  is  divided  with  100  parts  between 
freezing  and  boiling  points,  over  that  divided 
into  180  parts  ?  Nearly  all  phenomena  are  best 
referred  to  absolute  values  of  temperature. 
In  the  former  case,  273  deg.  have  to  be  added. 
Is  there  some  magic  value  in  273  over  the 
469  required  in  the  Fahrenheit  scale. 

Our  own  British  system  is  much  maligned, 
due  largely  to  the  makers  of  elementarj^  arith- 
metic books.  These  worthies  seek  outrage- 
ous conversions  for  the  confusion  of  the  minds 
they  are  supposed  to  educate.  Much  of  the 
ridicule  cast  on  the  British  system  by  metric- 
ists  arises  from  ignorance.  The  coal  mer- 
chant deals  in  tons,  and  should  he  ever  re- 
quire to  deal  in  grains,  he  can  find  the  infor- 
mation ready  to  hand  in  Whitaker,  just  as  1 
am  sure  a  draper  who  dealt  in  metres  would 
go  to  a  "table"  to  find  out  the  value  of  a 
micron.     To  enjoy  the  company  of  the  Pro- 
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gressives  it  is  necessary  to  over-rate  the  value 
of  ten  as  a  factor.  The  ancient  Greeks,  who 
were  practical  as  well  as  intellectual,  knew 
that  the  mind  worked  in  ratios,  or  propor- 
tions, consequently  they  selected,  where  prac- 
ticable, such  multiples  as  12,  24,  360,  etc. 

Even  in  such  cases  as  fitting  where  the  good- 
ness is  measured  more  by  differences  tha-i 
ratios,  the  work  is  not  hampered,  because  the 
imit  has  a  large  and  convenient  number  ot 
factors. 

Before  the  war  we  had  fits  of  nerves,  and 
got  the  idea  that  anything  but  what  we  ha^-e 
must  be  an  improvement.  Are  we  not  in  the 
same  way  over  this  metric  business?  We  are 
proposing  to  burden  the  English  speaking 
race  with  a  tax  that  will,  I  suppose,  reach 
100  million  sterling.  For  whose  good?  And 
all  this  to  be  done  to  substitute  for  a  yard 
of  36  in.  a  length  called  a  metre,  which  i^ 
39.  2)7  in.,  and  which  possesses  the  unique  merit 
of  being  10 — '  part  of  an  earth  quadrant  inac- 
curately measured,  and  subject  to  variation 
with  time. 

When  faced  with  a  proposition  of  such  vast 
import  it  savours  of  fraudulence  to  mix  up 
with  a  decimal  system.  Anyone  is  at  liberty 
to  decimalize  the  yard  or  the  foot  or  pound 
or  anything  else.  Indeed,  it  is  frequent  in 
certain  classes  of  work. 

So  far  as  education  is  concerned,  it  is  vapid 
to  talk  about  the  ease  of  multiplying  by  ten. 
We  do  not  always  require  either  ten  times 
our  unit,  or  a  tenth  of  it,  and  I  would  further 
suggest  that  it  is  quite  as  essential  for  a  child 
to  learn  to  multiply  and  divide  by  2,  3,  4.  5, 
6,  7,  8,  and  9  as  well  as  by  ten.  If  we  must 
have  a  change  let  us  at  least  choose  a  sounder 
basis  than  the  metric,  and  let  us  all  begin  on  it 
alike,  so  that  all  start  with  a  level  handicap. 


TWO  BABY  HOISTS   RUN  A   DISABLED 
DERRICK 

BY  H.  L.  HICK.S 

Two  little  tugger  portable  air  hoists  were 
substituted  recently  for  the  regular  swing- 
ing gear  used  to  operate  a  large  quarry  der- 
rick in  Vermont  while  the  regular  engine  was 
being  repaired.  As  the  derrick — the  largest 
of  those  in  use — was  important  to  continuous 
operation,  the  quarry  was  practically  tied  up 
by  an  accident  to  its  swinger.  The  superin- 
tendent,  however,   quickly   improvised    a   new 


swinging  gear  by  bolting  the  two  "little  tug- 
gers"  side  by  side  to  2-in.  planks,  which  in 
turn  were  changed  to  two  large  blocks  of 
granite,  as  shown  in  the  photograph.  The 
lines  from  the  hoists  were  led  to  opposite 
sides  of  the  bullwheel,  one  being  used  to  turn 
the  derrick  in  one  direction  and  the  other 
to  swing  it  back.  This  improvised  arrange- 
ment kept  the  derrick  in  operation  more  than 
a  week  while  the  regular  swinging  engine  was 
being  repaired.  In  ordinary  service  one  of 
these  little  hoists  is  used  to  overhaul  the  heavy 
cable  from  one  of  the  derricks  across  the 
quarry  pit,  while  the  other  is  used  in  lowering 
steels   and  light  loads   into  the  pits. 

The  rig  described  was  used  in  the  Montpelier 
(Vt.)  quarry  of  the  Wetmore  &  Morse  Gran- 
ite Company. 


The  wide  usefulness  of  first  aid  training  in 
and  about  the  collieries  of  the  anthracite  field 
is  illustrated  in  the  announcement  that  men 
who  have  received  this  training  are  to  take 
steps  looking  to  the  formation  of  a  hospital 
corps  which  may  be  very  much  needed  in  the 
present  war. 
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LEBLANC   REFRIGERATING    MACHINE   FOR   LOW    BRINE  TEMPERATURE   USING   A    SURFACE 
CONDENSER    AND   TURBINE   DRIVEN    PUMPS. 


REFRIGERATION     BY     VACUUM     PRO- 
CESS  AND   WITHOUT   GAS 
COMPRESSION 

BY    WILLIAM    H.   EASTON. 

So  general  is  the  use  of  a  compressed  gas 
of  some  kind,  such  as  ammonia,  carbon  diox- 
ide, etc.,  for  mechanical  refrigeration,  that  a 
machine  that  operates  with  neither  a  gas  of 
this  sort  nor  under  high  pressures  is  regarded 
as  almost  a  curiosity.  For  this  reason,  the 
newly  developed  Westinghouse  Leblanc  refrig- 
erating machine  has  awakened  considerable 
interest. 

The  actual  refrigerating  element  in  this 
machine  is  simply  a  brine  solution,  (or  even 
pure  water  where  temperatures  below  freez- 
ing are  not  wanted)  and  the  principle  it  em- 
ploys has  literally  been  used  for  cooling  from 
time  immemorial.  Briefly,  this  principle  is  as 
follows : 

Everyone  knows  that  the  evaporation  of 
water  produces  a  cooling  efifect,  and  that  if 
water  is  rapidly  evaporated  in  a  high  vacuumn 
the  cooling  will  be  so  intense  that  part  of  the 
water  will  freeze.  Now  referring  to  the  dia- 
gram, Fig.  2,  30  is  a  reservoir  containing  the 


brine  solution  ;  21  a  large  tank  called  the  evap- 
orator ;  6  a  condenser ;  and  8  an  air  pump.  By 
means  of  the  air  pump  the  whole  system  be- 
yond valve  23  is  kept  at  a  high  vacuum.  It 
is  evident,  therefore,  that  by  opening  valve 
23  the  brine  solution  will  be  drawn  into  the 
evaporator.  Here  it  passes  through  a  sieve 
and  falls  as  a  fine  spray. 

As  the  vacuum  in  the  evaporator  is  high, 
a  large  part  of  this  spray  is  evaporated,  and  in 
the  act  of  evaporation,  it  absorbs  a  great  deal 
of  heat.  There  is  only  one  source  for  this 
heat,  however,  and  that  is  that  part  of  the 
spray  which  does  not  evaporate.  This  portion, 
then,  falls  to  the  bottom  at  a  low  temperature, 
is  drawn  off  by  pump  27,  is  distributed  where- 
ever  wanted  for  ice  making  or  refrigerating 
purposes,  and  returned  to  reservoir  30. 

Of  course  the  vapors  formed  in  the  evapor- 
ator would  soon  reduce  the  vacuum  and  check 
the  process,  so  they  must  be  promptly  removed. 
They  rise  in  pipe  25,  and  here  they  meet  a 
steam  jet  from  an  ejector,  which  sweeps  them 
into  the  condenser  where  both  vapors  and 
steam  are  condensed.  The  condenser  shown  is 
of  the  jet  type,  but  any  other  kind  may  be 
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DIAGRAMMATIC    ARRANGEMENT   OF    WESTINGHOUSE-LEBLANC    REFRIGERATING    MACHINE. 

used,  surface  condensers  being  necessary'  on 
ship  board. 

The  efficiency  of  the  process  depends  on  the 
maintenance  of  a  high  vacuum,  and  though 
attempts  have  been  made  in  the  past  to  utilize 
this  simple  principle  they  failed  for  want  of 
an  effective  air  pump.  Hence  the  success  of 
this  machine  can  be  largely  credited  to  the 
Leblanc  air  pump.  No.  8.  An  enlarged  dia- 
gram of  this  pump  is  shown  in  Fig.  3.  It  is 
similar  to  an  ordinary  centrifugal  pump  in  con- 
struction but  has  two  inlets,  one  for  water  and 
one  for  air.  The  water  discharges  through 
the  outlet,  and  in  doing  so  carries  the  air 
along  with  it  by  the  formation  of  pistons,  sim- 
ilar to  the  action  of  the  well  known  mercury 
pump.  As  there  is  no  air  leakage  back  into  the 
system  there  is  no  difficulty  in  maintaining  the 
necessary  high   vacuum. 

The  absence  of  a  gas  at  a  high  pressure  evi- 
dently eliminates  all  danger  from  explosion  or 
gas  leakage.  Nor  are  any  of  the  essential 
materials — water,  salt,  and  steam — difficult  to 
obtain  in  any  part  of  the  world,  which  is  a 
matter  of  importance  to  a  ship  at  sea.  The 
size  and  weight  of  these  machines  are  about 
one  half  of  those  of  compressor  machines  of 
similar  capacities,  and  the  efficiency  of  opera- 
tion is  quite  as  good. 


The  shrinkage  of  manganese  steel  castings 

amounts    to    Vie    inch    per     foot    as  against 

Via  inch  to  J4   inch  in  ordinary  steel  foundry 
practice. 
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AIR  WASHING  AND  PURIFYING 

BY  CHARLES  L.  HUBBARD 

Of  equal  importance  with  the  volume  of 
air  supplied  to  a  building  is  its  quality,  which 
is  especially  true  in  the  case  of  hospitals, 
schools,  banking  rooms  and  industrial  plants. 
The  conditioning  of  air  relates  to  the  removal 
of  dust,  regulation  of  the  humidity  and  the 
cooling  of  it  in  summer.  When  buildings 
are  in  crowded  localities  the  air  is  more  or 
less  filled  with  soot  and  street  dust,  especially 
at  certain  seasons  of  the  year,  and  its  removal 
in  the  instances  mentioned  is  a  matter  of  much 
importance,  both  on  the  score  of  healthfulness 
and    of    cleanliness. 

Humidity  is  an  important  factor  in  good 
ventilation,  as  too  dry  an  atmosphere  pro- 
duces an  irritation  or  dryness  of  the  respira- 
tory passages,  while  too  much  moisture  has 
a   depressing   effect. 

Heating  air  causes  the  relative  humidity  of 
it  to  drop  rapidly,  as  this  is  entirely  dependent 
upon  the  temperature,  and  varies  in  an  inverse 
ratio.  The  normal  humidity  of  the  external 
atmosphere  varies  from  40  to  70  per  cent, 
of  saturation  in  this  climate,  and  it  is  desir- 
able to  maintain  an  inside  humidity  of  50  to 
60  per  cent.,  according  to  the  character  of  the 
building.  The  effect  of  heating  the  air  with- 
out moistening  it  is  illustrated  by  the  follow- 
ing figures : 

Relative  humidity 
of  inside  air 
Relative  humidity  when  heated  to 


0  Mg««l0O5T4t 


Temp,  of 
outside  air 


of  outside  air 


65  degrees 


0  deg.            50  per  cent.  3.5  per  cent. 

70  per  cent.  5.0  per  cent. 

20  deg.            50  per  cent.  9.1  per  cent. 

70  per  cent.  12.7  per  cent, 

so  deg.            50  per  cent.  30.1  per  cent. 

70  per  cent.  42.0  per  cent. 

It  is  evident  from  these  figures  that  if  out- 
side air  at  a  temperature  around  zero,  but 
having  a  normal  humidity  of  50  to  70  per 
cent.,  is  warmed  to  65  degrees,  the  relative 
humidity  will  drop  to  3.5  and  5  per  cent., 
respectively,  which  is  dryer  than  the  most  arid 
regions. 

Too  dry  an  atmosphere  is  not  only  irritating 
to  the  air  passages,  but  it  produces  a  feeling 
of  chillness,  due  to  the  rapid  evaporation  from 
the  surface  of  the  bodv. 


Experience  shows  that  a  room  maintained  at 
65  degrees  and  50  to  55  per  cent,  relative  hu- 
midity, feels  warmer  than  a  room  at  70  to 
75  degrees  with  a  humidity  of  only  30  to  35 
per   cent. 

When  a  building  is  located  in  the  open 
country,  or  in  the  outskirts  of  a  town  or  city 
where  the  air  is  free  from  dust  and  soot,  fil- 
tering may  often  be  dispensed  with  provided 
some  means  is  furnished  for  adding  moisture 
to  the  entering  air.  There  are  different  meth- 
ods of  doing  this,  depending  somewhat  upon 
circumstances. 

H  the  temperature  of  the  entering  air  does 
not  exceed  about  70  degrees  the  humidifier 
may  be  placed  in  the  main  supply  duct. 

When  steam  is  available  and  is  clean  and 
odorless,  a  perforated  pipe  in  the  air  duct 
forms  a  simple  method.  Sometimes  a  fine 
spray  of  warm  water  in  place  of  steam  is 
used.  When  neither  steam  jet  nor  water  is 
advisable  an  evaporating  pan  forms  a  good 
arrangement.  This  is  shown  in  Fig.  i,  where 
as  will  be  noted,  a  steam  coil  is  immersed  in 
the  water  to  heat  it  to  the  evaporating  point. 
An  automatic  device  called  a  humidostat,  con- 
trols the  steam  supply  by  means  of  a  dia- 
phragm valve,  and  the  water  is  kept  at  a 
constant  level  in  the  pan  by  using  a  ball  cock. 
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When  the  removal  of  dust  is  necessary  some 
form  of  washer  or  spray  filter  gives  the  best 
results.  A  device  of  this  kind  is  especially 
useful  in  this  class  of  work  because  the  remov- 
al of  dust,  regulation  of  humidity,  and  cooling 
of  the  air  in  summer,  may  all  be  combined  in 
the  same  apparatus.  A  typical  air  washer  is 
shown  in  plan  and  elevation  in  Fig.  2.  It 
consists  essentially  of  a  series  of  spray  nozzles 
for  producing  a  warm  curtain ;  and  an  elim- 
inator for  removing  the  entrained  spray  from 
the  air  after  passing  through  the  curtain. 
Pressure  for  producing  the  spray  is  furnished 
by  a  small  centrifugal  pump,  usually  driven 
by  an  independent  electric  motor.  The  elim- 
inator is  made  up  of  a  series  of  specially  form- 
ed baflfle  plates  inclosed  in  a  metal  casing.  The 
spray  water  falls  into  a  tank  below  the  elim- 
inator and  is  used  repeatedly  until  the  accum- 
ulation of  dirt  makes  it  necessary  to  change 
it. 

Air  washers  are  placed  between  the  inlet 
window  and  the  fan,  and  also  between  two 
heaters,  known  as  tempering  and  secondary 
heaters,  respectively,  the  first  of  these  is  for 
raising  the  temperature  of  the  entering  air  above 
the  freezing  point,  and  the  second  for  bringing 
it  up  to  the  desired  temperature  for  delivery 
to  the  rooms. 

A  device  of  this  kind  is  made  to  serve  for 
the  control  of  humidity  by  maintaining  a  prop- 
er relation  between  the  temperature  of  the 
air  entering  the  spray  chamber  and  the  spray 
water  itself,  thus  regulating  the  amount  of 
evaporation,  which  is  due  entirely  to  the  tem- 
perature. 

The  temperature  of  the  air  is  regulated  by 


means  of  the  tempering  coil,  and  the  water, 
either  by  a  steam  coil  or  steam  and  water 
mixer  in  the  tank  beneath  the  eliminator,  all 
of  which  are  under  automatic  control. 

Standard  makes  of  apparatus  of  this  kind 
guarantee  to  maintain  at  a  predetermined  room 
temperature  a  relative  humidity  within  5  per 
cent,  above  or  below  that  desired,  as  long  as 
the  wet-bulb  temperature  outside  does  not 
exceed  the  dew  point  temperature  desired  in 
the  building. 

Air  cooling  is  accomplished  by  evaporation 
and  is  therefore  greater  with  a  fine  or  mist 
spray.  It  is  evident  that  the  dryer  the  enter- 
ing air,  the  greater  will  be  the  evaporation, 
and,  consequently,  the  greater  the  cooling  ef- 
fect. A  considerable  amount  of  cooling  may 
be  obtained  by  re-circulating  the  spray  water, 
but  will  be  considerably  increased  by  the  use 
of  running  water,  either  from  a  deep  well  or 
city   supply. 

Cooling  Cooling 

effect,  with  effect,  with 

Relative  humidity  spray  water  spray  water 

of  outside  air         at  75  deg.  at  55  deg. 


40  per  cent. 
50  per  cent. 
60  per  cent. 
70  per  cent. 


4.5  degs. 

4.0  degs. 

3-5  degs. 

3.0  degs. 


13.0  degs. 

12.5  degs. 

12.0  degs. 

1 1.5  degs. 


The  above  table,  based  on  an  outside  tem- 
perature of  80  degrees,  gives  the  approximate 
cooling  effect  for  different  degrees  of  humid- 
ity, and  with  spray  water  at  two  different  tem- 
peratures.— Southern  Engineer. 
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PNEUMATIC  STAGE  FURNITURE  FOR 
THE  TRENCHES 

From  an  impromptu  affair  held  in  the  open 
with  the  natural  setting  for  the  scenery  and  a 
number  of  soldiers  for  the  cast,  the  soldiers' 
theatre  has  developed  into  a  recognized  insti- 
tution. To-day  the  theatres  in  the  war  zone 
boast  of  real  scenery,  a  real  stage,  and  very 
often  real  players. 

With  characteristic  Teuton  thoroughness  the 
Germans  have  not  been  slow  in  adopting  the 
war  theatre  idea  and  in  developing  the  mechan- 
ical end  of  it.  Their  latest  progress  has  been 
in  the  direction  of  special  pneumatic  stage 
furniture  which,  when  inflated,  takes  on  the 
forms  of  a  table,  piano,  sofa,  chairs  and  so 
on,  according  to  the  requirements  of  the  play. 
The  pressure  employed  for  inflating  the  furni- 
ture is  sufficient  to  make  it  fairly  rigid,  so  that 
the  effect  is  highly  realistic. 

For  transportation  purposes  the  pneumatic 
stage  furniture  is  deflated,  whereupon  it  col- 
lapses and  can  be  rolled  up  into  a  comparative- 
ly small  bundle.  To  simplify  matters  each 
pneumatic  "prop"  or  set  is  made  in  one  piece, 
the  carpet  serving  to  join  the  various  members 
together. — Scientific  American. 


BY-PRODUCT    POTASH 

According  to  U.  S.  Consul  Chester  Martin, 
of  Toronto,  Canada,  a  newspaper  of  that  city 
states  that  a  company  making  Portland  ce- 
ment at  Durham,  Ontario,  is  now  turning  out 
as  a  by-product  from  the  feldspar  twelve  to 
sixteen  tons  of  potash  daily.  Feldspar  rock 
is  added  to  the  limestone  as  a  raw  material 
for  cement,  and  a  process  has  been  evolved 
for  collecting  the  liberated  potash.  Both  mur- 
iates and  caustic  products  are  produced,  and 
while  the  market  standard  of  the  former  is 
fixed  at  eighty  per  cent,  to  the  trade,  the  com- 
pany claims  that  it  is  possible  to  produce  an 
article  which  is  almost  pure. 

The  cost  of  manufacturing  potash  in  Can- 
ada from  feldspar  is  so  low  even  now  that  it  is 
less  than  the  freight  charge  paid  on  a  ton 
of  the  imported  German  products  before  the 
war.  The  result  of  this  discovery  will  be  the 
complete  breaking  of  the  German  monopoly. 
In  addition  to  guaranteeing  a  much-needed 
supply  of  potash  for  the  present  urgent  de- 
mands, it  will  result  in  meeting  the  needs  of 
the  American  Continent  for  fertilizers. 


UNCLE   SAM'S   MILLIONS   AND   UNCLE 
SAM'S  MEN 

BY    BERTON    BRALEY 

Cheer  up.  Tommy  Atkins  and  Johnny  Crapaud, 
Your   road   has    been    weary   and   bloody,   we 

know ; 
You've    fought   through    discouragement,    sor- 
row, defeat. 
When   failure  seemed  certain  and  gloom  was 

complete ; 
But  always  our  hearts  and  our  prayers  were 

with  you 
And  now  all  our  wealth  and  our  power  are 

too ; 
We've  picked   up   the   sword,   and   we've   laid 

down  the  pen 
And   Uncle   Sam's   coming   with   millions   and 

men ! 

Our   vessels    shall   come   to   you    loaded    with 

grain. 
So  many  the  U-boats  will  fight  them  in  vain ; 
From  mills  and  from  shops,  from  farms  and 

from  mines, 
Munitions  and  foodstuffs  shall  come  to  your 

lines ; 
And  soon   we  shall  send,  with  our   steel  and 

our  guns, 
A  million  or  so  of  our  gallantest  sons; 
We'll  help  to  bring  peace  to  the  world  once 

again 
With  Uncle  Sam's  millions  and  Uncle   Sam's 

men ! 

We  hate  all  the  bloodshed  and  horror  of  war. 
But  freedom  and  justice  are  worth  fighting  for; 
And  therefore  we  join  with  your  battle-scarred 

clan 
To  make  the  world  safe  for  the  future  of  man ; 
Fight    on,    brother    nations,    be    steadfast    of 

heart. 
We're  coming  to  join  you  and  take  up  our  part. 
To  fight  till  democracy  conquers  again 
With  Uncle  Sam's  millions  and  Uncle  Sam's 

men ! 

■ — American  Machinist. 


The  cement  gun  was  used  with  success  and 
satisfaction  for  the  cement  lining  1^4  inches 
thick  applied  with  an  air  pressure  of  35  lb. 
gage,  to  the  interiors  of  five  large  steel  smoke 
stacks  recently  built  for  the  Ford  Motor  Com- 
pany, Detroit. 
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DROP   IT   TILL   THE   WAR   IS   OVER 

It  is  not  to  the  credit  of  the  advocates  of 
the  compulsory  adoption  of  the  metric  system 
that  they  have  pounced  upon  this  time  so 
inopportune  for  the  renewed  urging  of  their 
fad.  When  the  fate  of  the  world  for  gener- 
ations is  in  the  balance  what  matters  it 
whether  we  are  to  do  our  measuring  by  metres 
or  by  yards?  It  is  especially  to  be  wondered 
at  that  the  pushing  of  the  metric  system  should 
be  started  up  with  such  vigor  at  this  time, 
since  there  is  no  business  or  pecuniary  inter- 
est behind  it,  or  any  substantial  thing  appar- 
ently to  be  gained  by  its  successful  advocacy. 

If  there  is  anything  that  the  metricists, 
individually  or  collectively,  can  claim  it  is  that 
they  are  disinterested.  They  are  not  working 
for  dollars  and  cents  for  themselves  but  for 
the  good  of  the  world,  for  the  convenience  and 
ultimate  benefit  of  humanity,  don't  you  know? 
Xow,  no  great  thing,  such  as  its  advocates 
assume  this  to  be,  is  ever  accomplished  by 
disinterestedness.  Disinterested  workers  can 
show  but  one  dependable  product.  They  are 
the  world's  mischief  makers,  and  the  most  that 
can  be  expected  when  the  trouble  is  over  is 
change  without  improvement.  The  metric  sys- 
tem involves  many  changes  and  possibly  some 
improvements,  but  it  brings  with  it  also  inher- 
ent inconveniences  of  its  own  which  cannot  be 
eliminated.  The  universal  adoption  of  it  would 
certainly  not  be  final.  Some  clearer  sighted 
innovaters,  who  even  now  are  sufficiently  in 
evidence,  would  be  as  clamorous  as  the  metric- 
ists are  now  for  another  and  perhaps  a  more 
revolutionary  change.  If  any  one  will  look 
into  it,  a  system  of  duodecimal  notation,  with 
unlimited  subdivisions  by  twos  and  threes,  and 
using  the  yard  and  the  quarter  inch  as  basic 
units,  would  be  vastly  more  convenient  and 
more  easily  reconcilable  with  existing  stand- 
ards. 

The  opposition  to  the  compulsory  adoption 
of  the  system  is  in  essential  character  as  far  as 
possible  from  the  sentimental  metric  propa- 
ganda. There  is  no  possibility  of  pretended 
disinterestedness  there.  There  is  call  for 
strenuous  action  in  defense.  Not  only  are  in- 
convenience and  confusion  involved  in  the 
proposed  change,  but  enormous  expense  would 
be  involved.  This  expense  would  not  be  in 
manufacturing  operations  but  in  the  changes 
in  tools,  gages,  and  machinery  involved.  This 
would    not    be    in    these    things    merely    the 
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changing  of  the  new  for  the  old,  the  replac- 
ing of  the  one  by  the  other,  but  the  continued 
maintenance  of  both  almost  without  limit  of 
time. 

All  this  has  been  argued  over  and  over,  and 
it  is  useless  to  try  to  push  it  farther,  but  it 
might  be  worth  while  to  try  to  imagine  what 
would  occur,  for  instance,  in  the  Navy  of  the 
United  States  if  Congress  in  its  boundless  wis- 
dom should  make  the  proposed  change  imper- 
ative. We  need  not  say  anything  of  the  arma- 
ment but  think  only  of  the  machinery.  Every- 
thing up  to  now,  and  without  any  planning, 
has  been  built  to  the  old  standards.  The 
engines,  generators,  motors,  pumps  and  auxil- 
iary apparatus,  are  composed  of  innumerable 
details  and  all  these  details  are  interchange- 
able and  would  fit  in  their  respective  places 
not  only  all  through  each  ship,  but  from  ship 
to  ship  all  through  any  fleet  or  the  entire 
navy.  This  applies  to  bolts,  nuts,  screws,  pins, 
rivets,  pipes,  pipe-fittings,  valves,  etc. 

Now,  suppose  that  all  our  ships  from  any 
given  date,  not  remote,  are  built  to  metric 
measurements.  These  in  detail,  we  may  as- 
sume, would  have  the  same  interchangeabil- 
ity  as  in  the  older  ships,  but  the  ships  old  and 
new  would  have  no  interchangeability  of  parts 
from  one  to  the  other ;  and  so  for  the  main- 
tenance of  the  ships  and  the  replacement  of 
parts,  for  repairs  or  otherwise,  it  would  be 
necessary  to  carry  a  complete  stock  of  both 
metric  and  non-metric  parts  and  to  maintain 
indefinitely  the  machinery  and  tools  for  the 
manufacture  of  each. 

This  is  only  a  slight  suggestion  of  the  addi- 
tional complications  involved,  to  say  nothing  of 
the  misunderstandings  and  mistakes  in  mak- 
ing and  supplying  which  would  inevitably  be- 
come more  frequent.  We  might  show  troubles 
of  the  same  kind  through  all  the  details  of 
our  naval  equipment,  through  army  material 
and  the  merchant  service.  We  could  not  sug- 
gest any  line  of  human  activity  which  has  to 
do  with  the  doing  of  things  material  which 
would  not  be  inconvenienced.  And  all  for  what  ? 
We  can  well  afford  to  wait  for  an  adequate 
and  satisfactory  answer  until  the  war  is  over. 


For  opposition  to  the  metric  agitation  at  the 
present  time,  saying  nothing  of  the  intrinsic 
merits  of  the  case,  there  is  ample  justification; 
for  its  persistent  advocacy  there  is  none. 


INTERCOOLER  EFFICIENCIES 

[The  following  correspondence,  reproduced 
from  Practical  Engineer,  May  15,  refers  to  an 
article  with  the  above  title  in  the  April  issue 
of  Compressed  Air  Magazine,  which  article  al- 
so was  first  printed  in  Practical  Engineer.  In 
the  editing  of  the  letter  of  Mr.  Richards  for 
the  dignified  columns  of  Practical  Engineer,  a 
few  of  its  sentences  disappeared;  the  letter 
is  here  presented  precisely  as  originally  writ- 
ten] : 

Dear  Sir: — I  have  read  with  careful  con- 
sideration the  article  in  the  Mar.  15  issue  of 
Practical  Engineer,  by  Frank  Richards,  on  In- 
tercooler  Efficiencies,  in  which  he  says  it  will 
not  increase  the  volumetric  efficiency,  or  re- 
duce the  horsepower  required  to  operate  an 
air  compressor,  to  remove  the  moisture  or 
water  from  the  air  passing  through  the  inter- 
cooler. 

I  beg  to  take  exception  to  his  view  and  give 
one  experience  I  had  along  this  line,  while  I 
was  employed  as  superintendent  of  a  large 
manufacturing  plant  in  the  West,  a  position 
I  held  for  over  30  years. 

In  1912,  our  firm  secured  a  contract  to  build 
about  8  miles  of  24  and  30-in.  steel  riveted 
pipe.  No.  5  steel,  to  stand  a  working  pressure 
of  125  lb.  per  square  inch.  We  were  under 
contract  to  deliver-400  ft.  per  day.  We  had  a 
580-cu.  ft.  two-stage  air  compressor  of  a  well 
known  make  equipped  with  the  Standard  inter- 
cooler. 

When  we  started  work  on  our  pipe  line,  we 
were  running  the  compressor  at  its  catalog 
speed  of  160  r.  p.  m.  using  a  150-hp.  General 
Electric  motor.  Our  voltage  was  high,  but 
our  motor  ran  hot,  and  showed  plainly  that 
we  were  using  all  its  power.  We  broke  two- 
cylinder  heads  on  the  low-pressure  side  and  it 
was  all  we  could  do  to  keep  the  compressor 
in  running  order,  and  we  could  get  air  enough 
even  at  80  lb.  pressure  to  operate  but  little 
over  one-half  of  the  equipment  required  to 
make  the  400   ft.  of  pipe  per  day. 

I  tried  forcing  more  water  through  the  in- 
tercooler ;  this  helped  matters  as  far  as  cool- 
ing the  air  to  a  lower  temperature  was  con- 
cerned, but  did  not  give  us  enough  air  to  help 
us  keep  up  the  pressure  we  wanted.  We  were 
just  about  to  do  what  many  others  have  done 
when  they  found  they  were  short  of  air,  that 
is,  buy  another  compressor,  when  the  writer 
decided  to  build  an  intercooler,  with  the  view 


COMPRESSED  AIR  MAGAZINE. 


841 1 


of  removing  the  water  from  the  air  before  it 
reached  the  high-pressure  cylinder. 

We  never  got  any  water  from  the  old  inter- 
cooler;  but  when  we  got  the  new  one  in  op- 
eration there  was  a  constant  stream  of  water 
running  from  it  and  our  air  troubles  were 
over.  We  could  carry  100  lb.  pressure,  had 
air  enough  to  operate  our  entire  equipment, 
even  after  we  reduced  the  speed  of  the 
compressor  from  160  r.p.m  to  130  r.p.m.,  re- 
moved the  150-hp.  motor  ant  put  in  an  old  type 
75-hp.  L  frame  General  Electric  motor  which 
our  tests  showed  was  developing  about  8s-hp. 

We  were  about  5  months  on  this  pipe  line 
and  never  stopped  one  minute  through  the 
day  on  account  of  air  or  compressor  troubles. 

In  view  of  the  above  facts,  I  am  forced  to 
the  conclusion  that  an  intercooler  to  be  ef- 
ficient must  not  only  cool  the  air  but  remove 
the  water  from  the  air  before  it  enters  the 
high-pressure  cylinder  of  the  compressor. 
Now,  if,  as  Mr.  Richards  says,  the  removal  of 
75  per  cent,  of  the  water  will  only  increase 
the  volumetric  efficiency  of  the  compressor,  Yz 
of  I  per  cent,  and  only  reduce  the  power  re- 
quired to  operate  the  compressor  1  per  cent.,  I 
would  like  to  have  him  or  some  other  com- 
pressed air  expert  tell  me  how  I  got  the  results 
we  got  at  the  Union  Iron  Works  by  simply 
removing  the  water. 

H.  E.  MacCamy. 

Dear  Sir  : — I  was  very  glad  to  receive  a 
copy  of  Mr.  MacCamy's  interesting  letter  and 
to  be  given  an  opportunity  immediately  to  re- 
ply. Mr.  MacCamy  is  to  be  regarded  as  a 
compressed  air  missionary — of  a  certain  kind — 
in  that  he  is  doing  such  effective  work  in  pro- 
voking the  users  of  compressed  air  to  investi- 
gate the  economical  possibilities. 

The  idiosyncrasy  of  Mr.  MacCamy  seems  to 
be  to  overdo  the  intercooler.  Now,  the  inter- 
cooler is  not  the  whole  thing  in  air  compres- 
sion. Years  ago  many  air  compressors  were 
used  without  intercoolers,  but,  in  spite  of  all 
his  efforts,  Mr.  MacCamy  will  never  see  the 
day  when  intercoolers  will  be  used  without  air 
compressors. 

I  decline  absolutely  to  discuss  Mr.  Mac 
Camy's  narrative  of  the  installation  of  his  first 
intercooler,  and  I  especially  repudiate  his  at- 
tributing to  it  the  alleged  results  accomplished. 
I  do  not  question  the  truth  of  the  story.  In 
■fact  as   it   stands   it  tells   too   much   truth,   al- 


though there  is  a  complete  absence  of  all  pre- 
cise data  which  could  be  subjected  to  compu- 
tation or  comparison.  We  do  know  in  a  gen- 
eral way  that  here  was  a  compressor  instal- 
lation running  under  unimaginably  bad  condi- 
tions and  consequently  inadequate  for  the  ser- 
vice required  of  it.  The  electric  motor  was 
so  hopelessly  bad  that  it  had  to  be  thrown 
out  entirely.'  What  other  reason  could  there 
have  been  for  throwing  it  out?  Of  course 
a  smaller  motor  that  would  work  must  have 
been  better  than  a  larger  one  that  would  not 
work. 

Besides  the  motor,  the  air  compressor  itself 
was  in  such  a  bad  condition,  he  tells  us,  that 
in  running  it  two  cylinder  heads  had  been 
knocked  out.  Now,  what  had  the  presence  or 
absence  of  an  intercooler,  good  or  bad,  to  do 
with  that,  or  how  could  any  intercooler  have 
a  retroactive  effect,  baleful  or  beneficient,  upon 
what  might  be  going  on  in  the  low  pressure 
air  cylinder?  After  the  defective  motor  had 
been  replaced  and  the  compressor  overhauled 
with  the  addition  of  a  new  intercooler  things 
worked  much  better  than  before.  Neverthe- 
less it  may  be  proper  to  warn  Mr.  MacCamy 
that  if  he  ever  states  in  his  advertising  read- 
ing matter  that  his  intercooler  will  prevent 
the  breaking  of  cylinder  heads  in  the  low  pres- 
sure cylinder,  I  shall  consider  it  my  duty  to 
post  a  public  protest.  Those  who  can  be  al- 
lured by  argument  of  this  style  are  in  sore 
need  of  protection. 

As  to  the  effect  of  any  intercooler,  however 
perfect,  upon  the  volumetric  efficiency  of  a 
two-stage  compressor,  I  have  not  much  to  say, 
and  I  am  very  content  to  leave  that  to  com- 
mon sense.  In  talking  of  the  matter  I  would 
use  the  word  "capacity"  instead  of  "efficiency." 
The  full  stroke  of  the  piston  of  the  low  pres- 
sure cylinder  is  followed  by  an  inrush  of  air 
behind  it  which  fills  the  entire  space,  and  then 
the  inlet  valves  close.  If  upon  the  return 
stroke  all  of  this  air  could  be  expelled  into  the 
passage  leading  to  the  intercooler  and  then  the 
discharge  valves  closed,  that  volume  multi- 
plied by  the  number  of  strokes  per  minute 
would  be  the  capacity  of  the  compressor  for 
the  same  unit  of  time. 

We  all  know  that  some  of  this  air  is  not 
expelled  or  delivered,  being  retained  in  the 
unavoidable  clearance  spaces  and  re-expanding 
upon  the  return  stroke  of  the  piston;  also 
there  usually  are  more  or  less  piston  leakages 
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and  valve  leakages,  so  that  the  actual  volume 
of  air  delivered  is  a  more  or  less  uncertain 
quantity,  but  whatever  this  quantity  may  be 
which  passes  the  discharge  valves  and  so  on 
through  the  intercooler  must,  barring  leakages, 
go  on  through  the  machine  and  be  delivered 
into  the  compressed  air  system.  An  inter- 
cooler— even  Mr.  MacCamy's — does  not  create 
air  and  does  not  destroy  air,  and,  as  was 
said  above,  cannot  have  a  retroactive  effect 
upon  anything  that  goes  on  in  the  low  pres- 
sure cylinder.  Any  assertion  of  results  con- 
trary   to   this    is   absurd. 

The  normal  function  of  the  intercooler  is 
to  reduce  the  temperature  of  the  partially  com- 
pressed air  delivered  by  the  low  pressure  cyl- 
inder, and  consequently  its  volume,  so  that  the 
power  required  for  the  second  stage  of  the 
compression  will  also  be  somewhat  reduced, 
but  the  most  .valuable  effect  of  the  intermediate 
reduction  of  temperature  is  the  prevention  of 
excessively  high  temperature  at  the  completion 
of  the  final  compression.  As  Mr.  MacCamy 
concedes  that  the  old  intercooler  in  his  narra- 
tive could  be  made  to  cool  the  air  with  toler- 
able respectability,  it  is  not  worth  while  to  go 
into  that  matter  here.  Air  apparatus  has  been 
improved  rapidly,  and  the  intercoolers  of  all 
the  builders  may  be  expected  to  be  more  ef- 
ficient than  was  that  one  of  an   earlier  date. 

The  function  of  the  intercooler  in  reducing 
the  tempertaure  of  the  air  affords  incidentally 
an  opportunity  for  removing  some — not  all  by 
any  means — of  the  moisture  carried  by  the 
air  ;  and  here,  as  we  touch  upon  what  seems 
to  be  the  hobby  of  Mr.  MacCamy,  and  what  is 
evidently  intended  to  be  the  real  point  of  the 
letter  to  which  I  am  attempting  to  reply,  too 
few  words  will  not  suffice. 

To  begin  with  it  is  necessary  to  call  attention 
to  some  incontrovertible  facts.  Air  always  car- 
ries water  in  the  form  of  invisible  vapor,  and 
is  always  picking  up  water,  or,  as  we  say,  ab- 
sorbing moisture,  when  in  contact  with  water 
or  wet  things.  This  it  does  up  to  a  certain 
point  when  it  ])romptly  ceases  to  take  any 
more,  and  then  it  is  said  to  be  saturated  or  to 
have  a  humidity  of  lOO  per  cent.  This  satu- 
ration point  varies  constantly  with  every  slight 
change  of  pressure  or  of  temperature.  As  the 
pressure  of  the  air  increases  or,  what  is  the 
same  thing,  its  volume  decreases,  its  capacity 
for  moisture  decreases  in  about  the  same  pro- 
portion, but  whatever  the  pressure  or  relative 


volume,  an  increase  of  temperature  increases 
the  water  carrying  capacity  of  the  air  very 
rapidly.  For  each  rise  of  temperature  of  20 
degrees  F.  the  moisture  capacity  of  air  is 
doubled,  and  of  course,  it  is  similarly  reduced 
by  similar  fall  of  temperature. 

Only  one  other  thing,  it  is  necessary  for  us 
to  remember  as  we  go  along.  If  the  humidity 
of  the  air  be  anywhere  below  100  per  cent,  it 
will  not  give  up  the  moisture  it  carries  or  will 
not  wet  things  by  contact  so  that  water  may 
accumulate  and  be  drawn  off.  This  we  know 
too  well  by  our  personal  experiences  in  the 
summer  time  when  the  humidity  may  be  80 
per  cent,  or  more,  and  when  we  suffer  great 
discomfort  for  which  no  one  has  devised  a 
remedy.  Immediately,  however,  that  the  100 
per  cent,  limit  is  passed,  say  by  the  cooling  of 
the  air,  all  the  water  in  excess  of  the  100  per 
cent,  is  ready  to  be  given  up  at  once,  which 
gives  the  mechanical  separator  its  opportunity. 

We  may  suppose  an  air  compressor  to  be  in 
full  operation  with  the  air  entering  the  low 
pressure  cylinder  with  a  humidity  of  60  per 
cent.,  at  a  temperature  of  60  degrees  F.  and 
being  compressed  and  passed  on  to  the  inter- 
cooler at  a  pressure  of  25  lb.  gage.  The  volume 
of  the  air,  under  adiabatic  compression,  will 
be  almost  exactly  one-half,  and  the  relative 
humidity  we  might  say  has  thus  been  raised 
to  about  120  per  cent. ;  but  at  the  same  time 
the  temperature  of  the  air  has  been  raised 
from  60  degrees  to  considerably  above  200  de- 
grees, or  the  moisture  capacity  of  the  air  has 
been  doubled  seven  or  eight  times,  and  its  per 
centage  of  humidity,  with  all  the  original  mois- 
ture still  in  the  air,  becomes  less  than  10  per 
cent.,  very  dry  air  indeed,  as  it  enters  the 
intercooler. 

It  is  all  very  well  for  the  intercooler  to 
be  posing  before  the  public  as  a  highly  efficient 
water  separator,  and  I  am  not  refusing  to  be- 
lieve what  it  may  actually  be  doing  in  that 
line,  nor  am  I  by  any  means  belittling  the  de- 
sirability of  getting  as  much  water  as  possible 
out  of  the  air  at  this  stage;  but  I  would  like 
to  call  attention  to  the  lively  work  which 
the  intercooler  has  to  do.  It  will  appear  that 
the  whole  intercooler  cannot  by  any  means 
be  made  to  act  as  a  water  separator,  but  only 
a  little  of  the  latter  portion  of  it,  because 
the  air  has  to  be  cooled  from  above  200  de- 
grees to  below  100  degrees  before  it  will  be- 
gin to  give  up  its  water  at  all. 
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We  thus  see  the  importance,  if  any  water 
separating  is  to  be  done  at  this  stage,  of  hav- 
ing the  intercooling  as  efficient  as  possible, 
since  it  is  only  the  last  few  degrees  of  the  cool- 
ing that  bring  the  air  to  the  supersaturation 
point.  A  much  better  arrangement  in  any  case 
would  seem  to  be  to  have  an  intercooler  doing 
only  the  intercooling  and  then  to  pass  the  air 
through  an  efficient  separator  as  a  distinct  unit 
and  taking  all  the  air  necessarily  at  its  lowest 
temperature. 

The  air  after  passing  the  best  possible  inter- 
cooler and  separator  and  then  being  com- 
pressed to  its  final  pressure  in  the  high  pres- 
sure cylinder  will  be  discharged  from  the 
latter,  the  same  as  from  the  low  pressure  cyl- 
inder, in  the  condition  of  extremely  dry  air, 
on  account  of  its  high  temperature,  but  with 
an  aftercooler  and  another  separator,  or  with 
a  pipe  line  of  sufficient  length  to  give  the  air 
a  chance  to  get  entirely  cool  again,  the  water 
will  again  be  in  evidence.  It  is  only  when  the 
air  is  at  its  highest  pressure  and  its  lowest 
temperature  that  it  can  be  so  drained  of  water 
as  to  cause  no  possible  subsequent  trouble, 
and  neither  of  these  conditions  occur  in  any 
intercooler. 

I    regret   very   much   that   I    have    felt   com- 
pelled to  use   so   many   words   in   the  case.      I 
hope  that  Mr.   MacCamy   will   next  time  give 
me  complete  and  precise  data  to  work  on. 
Frank  Rich.ards. 


NEW  BOOK 

How  to  Run  an  Automobile.  By  Victor  W. 
Page.  Xorman  W.  Henley  Publishing  Co., 
New  York.  178  pages,  5  by  7^/^  in.  72  illus- 
trations.     Price  $1.00. 

This  book  is  by  an  engineering  writer  of 
large  experience  who  has  made  the  automobile 
his  special  study.  It  deals  with  all  the  well 
known  automobiles  in  general  and  in  detail, 
giving  explicit  instructions  for  starting  and 
running.  All  the  problems  are  given  their 
solution  both  for  regular  running  and  for 
the  derangements  and  accidents  which  are 
sure  to  occur.  There  are  four  chapters  as 
follows :  Automobile  parts  and  their  func- 
tions, General  starting  and  driving  instruc- 
tions, Typical  1917  control  system.  Care  of 
automobiles.  The  illustrations  are  exceptional- 
ly intelligible  and  greatly  assist  the  text,  which 
also  is  clear  and  simple. 


NOTES 

In  the  seventeen  years  from  i8g8  to  1915 
the  consumption  of  artificial  gas  from  by-pro- 
duct coke  ovens  and  from  coal,  oil  and  water 
gas  plants  increased  more  than  fivefold.  Very 
significant  is  the  increasing  use  of  artificial 
use  for  illumination.  The  by-product  coke 
gas  for  fuel,  and,  since  1908,  its  decreasing 
use  for  illumination.  The  by-product  coke 
oven  saves  the  gas ;  the  old  beehive  coke  oven 
wastes  it  on  the  atmosphere. — United  States 
Geological  Survey. 


A  graphic  chart  published  by  Lord  & 
Thomas,  Chicago,  shows  the  resources  of  the 
United  States  are : 

World's  Area  7% 

World's  Population    6% 

World's  Corn  75% 

World's  Cotton   66% 

World's   Petroleum    66/0 

World's  Copper 50% 

World's  Iron  40% 

World's  Coal  40% 

World's  Manufactures   30% 

World's  Wheat 25% 

World's  Railways   40% 

World's  Banking  Power iS% 

World's  Wealth 30% 


To  stop  leakage  through  concrete,  such  as 
tunnel  walls,  clean  the  walls  thoroughly,  and 
paint  with  a  solution  consisting  of  8^4  lb.  of 
zinc  sulphate  dissolved  in  a  gallon  of  water. 
The  zinc  sulphate  will  act  on  the  lime  in  the 
cement,  forming  insoluble  calcium  sulphate 
and  zinc  hydroxide,  which  fills  up  the  pores  in 
the  concrete.  Another  method  is  to  use  one 
part  water  glass  (sodium  silicate)  to  five  parts 
of  water  and  apply  a  coat  with  a  brush.  Let 
it  dry  about  six  hours  and  apply  another  coat. 
Repeat  until  four  coats  have  been  applied,, 
not  allowing  over  20  hr.  between  coats. 


George  A.  Burrell,  formerly  in  charge  of 
natural  gasoline  resources.  Bureau  of  Mines,, 
asserts  that  40,000,000,000  cubic  feet  of  gas 
will  be  treated  for  gasoline  extraction  in  191 7 
as  against  24,000,000,000  cubic  feet  in  1916. 
Mr.  Burrell  states  that  the  gas,  before  the 
extraction,  usually  burns  incompletely  and 
leaves    soot    in    the    ordinary    gas    burner    or 
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stove.  Removing  the  gasoline  remedies  this 
condition  and  the  heavier  soot-forming  in- 
gredients are  converted  into  gasoline.  The 
larger  part  of  this  gas  will  finally  be  used 
in  towns  and  cities  and  will  represent  gas, 
that  if  it  were  not  for  the  gasoline  extraction, 
would  never  reach  the  consumer. 


Most  modern  magnets  for  magneto  ignition 
apparatus  contain  from  5  to  6  per  cent,  of 
tungsten,  and  from  0.5  to  0.7  per  cent,  of 
carbon.  The  heat  treatment  of  magnet  steel  is 
totally  different  from  that  of  high-speed  steel. 
The  temperatures  must  not  be  so  high,  or  the 
permanence  will  be  afifected. 

An  interesting  feature  of  the  emergency 
hospital  of  the  American  Steel  &  Wire  Com- 
pany, at  Fairfield,  Ala.,  is  that  the  office  of  the 
safety  inspector  adjoins  that  of  the  surgeon 
in  charge.  When  an  accident  case  is  brought 
in,  the  safety  inspector  makes  an  investigation 
of  the  cause  of  the  injury  at  the  same  time 
the  surgeon  is  preparing  to  take  care  of  it. 


Suitable  solders  for  any  purpose  can  be  made 
by  judicious  mixing  of  several  constituents 
with  lead  and  tin.  For  use  in  working  at  low 
temperatures,  a  low  m.p.  solder  can  be  made 
by  adding  bismuth.  A  mixture  of  two  parts 
of  bismuth  and  one  each  of  lead  and  tin  melts 
at  about  93  deg.  Cent.  (200  F.),  while  by  the 
addition  of  mercury  or  alkaline  metals,  solders 
fluid  at  ordinary  temperatures  can  be  made. 
On  the  other  hand,  joints  to  withstand  high 
temperatures  can  be  made  with  brass,  which 
requires  the  use  of  the  blowpipe — hard  solder- 
ing. In  selecting  a  solder  with  respect  to  the 
temperature  which  the  united  metals  can  with- 
stand, it  should  be  borne  in  mind  that  the 
closer  the  melting  points  of  solder  and  metals 
are  together  the  better  will  be  the  joint. 


Six  clothing  disinfectors  of  a  new  portab! 
type  have  been  purchased  for  the  use  of  the 
U.  S.  army,  says  the  Army  and  Navy  Journal. 
The  contrivance  is  the  invention  of  a  New 
York  doctor.  Each  disinfector  is  capable  of 
handling  fifty  uniforms  and  kits  in  forty  min- 
utes, or  more  than  the  equivalent  equipment  of 
two  regiments  in  a  day.  The  outfit  includes 
a  five  horsepower  upright  steam  boiler  con- 
nected by  piping  with  an  air-tight  chamber 
6  ft.  long  and  about  34  in.  wide.  The  rear 
end  of  the  chamber  is  provided  with  a  heavy 


door  which  can  be  hermetically  sealed.  A 
rack  for  clothing  slides  into  the  chamber,  while 
smaller  articles  are  laid  on  a  grating.  The 
process  includes  the  use  of  either  dry  steam 
or  formaldehyde  and  ammonia.  The  mobility 
of  the  outfit  is  its  distinguishing  feature. 


Cork  fabric  is  a  recent  French  production, 
the  result  of  a  new  process.  It  is  waterproof, 
a  non-conductor  of  heat,  and  unbreakable.  By 
using  a  special  machine,  thin  slices  of  cork  of 
an  even  thickness  are  obtained  from  a  block 
of  cork.  The  slices  are  placed  in  chemical 
baths  in  order  to  remove  the  resinous  parts, 
which  make  cork  more  or  less  brittle  substance. 
Upon  their  removal  the  cork  sheets  become 
flexible,  and  may  be  compared  in  this  respect 
with  thin  leather.  In  fact,  the  sheets  can  be 
folded  and  bent  without  breaking.  By  com- 
bining the  cork  sheets  with  any  suitable  cloth, 
preferably  a  thin  and  strong  cloth  of  good  col- 
our, an  excellent  waterproof  material  is  obtain- 
ed. An  adhesive  preparation  is  employed  to  glue 
the  cork  to  the  cloth ;  or  if  a  stronger  gar- 
ment is  desired,  the  cork  sheets  are  placed  be- 
tween two  layers  of  cloth. 


Trinitrotoluol  and  picric  acid  explosives  can 
be  manufactured  at  a  cost  about  40%  less 
than  nitroglycerine.  From  this  circumstance 
J.  R.  Mardick,  writing  in  Metallurgical  and 
Chemical  Engineering,  points  out  the  probabil- 
ity that  the  manufacturers  of  these  nitro- 
aromatic  explosives  will  dominate  the  market 
for  blasting  compounds  after  the  war.  This 
would  cheapen  mining  operations.  The  enor- 
mous increase  in  by-product  coking  since 
1914  renders  this  assumption  highly  probable, 
since  the  raw  materials  for  'T.N.T.'  and  picric 
acid  are  derived  from  that  process. 


Hard  clay  in  the  heading  of  a  6  1-2- ft. 
sewer  tunnel  in  Milwaukee  was  excavated  by 
a  chisel  shaped  cutter  operated  in  a  pneumatic 
hammer  and  pushed  against  the  vertical  face 
so  as  to  remove  long  strips  of  clay,  much  as 
cut  steel  can  be  curled  oflf  the  edge  of  a 
plate  by  an  expert  chipping  machinist.  By 
this  method  the  efficiency  of  the  workmen 
was  increased  about  140  per  cent,  over  that 
when  the  excavation  was  made  with  pick  and 
mattock. 
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LATEST   U.   S.   PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

APRIL  3 

1,221,022.  METHOD  OF  EVAPORATING 
AQUEOUS  SOLUTIONS.  Raymond  U.  Bunk- 
re,    Tonkers,    N.    Y. 

1,221.069-70.  LIQUID-ELEVATING  APPARA- 
TUS.    Felix  J.  McGuane,  Chicago,  111. 


face  of  the  object  by  means  of  a  compressed 
inert  gas. 

1,221,110.  GRAIN-SEPARATOR.  Charles  Ar- 
gyle  Torrence,  Regina,  Saskatchewan,  Can- 
ada. 

1,221,129.  DRYING  APPARATUS.  Charles  H. 
Benedict,  Chicago,  111. 

1,221,131.  AIR-COMPRESSOR.  William  F. 
Blanchet,   Tampa,   Fla. 

1,221,162.  PNEUMATICALLY  -  OPERATED 
MUSICAL  INSTRUMENT.  John  P.  Eustis, 
Newton,    and    Albert    T.    Brown,    Arlington, 

J^o  go 

1,221,170.  PRESSURE  -  FOUNTAIN  PAINT- 
BRUSH.    Stanley  Gasparaitis,   Chicago,   111. 


Pneumatic  Patents  April  3. 


1.  In  a  device  of  the  class  described,  a  fluid- 
preseure-actuated  liquid-ejecting  means,  em- 
bodying a  liquid  outlet  conduit  and  a  fluid 
pressure  inlet  conduit;  a  pressure  storage 
tank  in  communication  with  the  outlet  con- 
duit; an  expansible  element  responsive  to  a 
diminution  of  pressure  in  the  tank;  a  valve 
in  the  inlet  conduit;  an  operative  connection 
between  the  expansible  element  and  the  valve 
for  opening  the  valve;  and  a  cut-off  device 
in  the  outlet  conduit,  the  cut-off  device  being 
manipulable  to  permit  the  passage  of  liquid 
through  the  outlet  conduit  and  to  effect  a 
diminution  of  pressure  in  the  tank. 

1.221.079.  AIR-BRAKE  FOR  LOCOMOTIVE- 
CRANES.       Benjamin    MuUin,    Jersey    City, 

1.221. 080.  PNEUMATIC  CONVEYER.  John 
D.  Murray,  San  Francisco,  Cal. 

1.221.103.  VACUUM  SUCTION  DEVICE.  John 
Sorensen,  Brooklyn,  N.  Y. 

1.221.104.  PROCESS  FOR  MAKING  COAT- 
INGS OF  FUSIBLE  SUBSTANCES.  Georg 
Stolle,  Berlin-Schoneberg,  Germany. 

1.  The   process  for   coating   an   object    with 
a  fusible  coating,  which  comprises  volatizing 
a     coating     material     and     projecting     said 
volatilized   coating   material   against   the   sur- 


1,221,240.  AIR  -  LINE  -  PIPE  CONNECTION. 
Lewis  Steidle,  Mauch  Chunk,  Pa. 

1,221,246.  RESPIRATOR.  Carl  Travers, 
Frankenholz,  near  Mittelbexbach,  Germany. 

1,221,295.  AUTOMATIC  AIR-PUMP.  George 
W.  Dopkins,  Morris.   Minn. 

1,121,321.  MEANS  FOR  BLOWING  ICE- 
CREAM FROM  MOLDS.  Lionel  Manuel 
Hender,   Baltimore,   Md. 

1,221,328.  AIR  HEATER  AND  DRIER.  Henry 
B.  Hudepohl,  Mount  Healthy,  Ohio. 

1,221,452.  MOLDING-MACHINE.  John  Louis 
Johnson,  Chicago,  111. 

1,221,483.  MILKING-MACHINE.  David  Town- 
send  Sharpies  and  Lawrence  P.  Sharpies, 
West  Chester,  Pa. 

1.221.495.  PNEUMATIC  HAND  CONTROL 
FOR  TALKING-MACHINES.  Clinton  B. 
Woods,    Bridgeport,    Conn. 

1.221.496.  LEAK-OBTURATING  DEVICE 
FOR  SHIPS.  Frederic  Wullyamoz  and 
Gustave    Meyer,    Lausanne.    Switzerland. 

1.  A  leak  stopper  having  a  pneumatic 
frame,  an  obturating  curtain  carried  by  said 
frame  and  adapted  to  be  placed  against  a 
surface  to  be  repaired,  and  braces  for  said 
curtain  and  frame. 


8416 


COMPRESSED  AIR  MAGAZINE. 


1,221,637.  AIR  SYSTEM  FOR  FORCING 
LIQUIDS.     Charles  A.  Waitz,  Bouseville,  Pa. 

1,221,676.  PNEUMATICALLY  -  OPERATED 
CAM-CONTROLLER.  Frank  E.  Case,  Sche- 
nectady, N.  Y. 

1,221,690.  SAFETY  DEVICE  FOR  RAIL- 
WAYS. John  S.  Crawford,  New  London, 
Conn. 

1,221.746.      APPARATUS       FOR       MANUFAC- 
TURING ICE.     Willis  B.  Kirkpatrlck,  Balti- 
more, Md. 
1.   In   an   apparatus   for   making   can   ice   by 

the    air    agitation    method,    a    brine    tank,    ice 

cans  in  the  brine,  drop  pipes  near  the  centers 

■of   the   cans,   air   headers   leading  to   the   drop 


of  fine  streams  of  air  into  the  starch  liquor 
under  pressure,  thereby  causing  a  volumi- 
nous froth  and  entangling  said  impurities 
therein,  applying  suction  to  the  froth  to  re- 
move the  same  from  the  starch  liquor,  and 
collecting  said  froth  in  a  receptacle  apart 
from   the  starch   liquor. 

1,222,030.      AIR-PUMP     FOR     GASOLINE- 
TANKS.     George  E.  Raymond,  Los  Angeles, 
Cal. 
1,222,084.     BURNER.       Charles     Donaldson, 

Brookville,  Pa. 
1,222,164.      CONTROLLING  -  V  A  L  V  E     FOR 
ACETYLENE     CUTTING     AND     WELDING 
TORCHES.       Walter    W.    von    Todenwarth, 
Rahway,  N.  J. 
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iPipes,  means  for  supplying  air  under  pressure, 
means  tor  cooling  the  brine,  a  dehydrater 
consisting  of  a  coil  submerged  in  water  and 
having  connections  to  the  brine  tank,  means 
for  circulating  the  brine  through  the  coil 
and  passing  the  air  in  finely  divided  particles 
through  the  water  surrounding  the  coil,  and 
/neans  for  reducing  the  pressure  of  the  air 
as  it  enters  the  cans. 

APRIL  10 

1,221,826-7.  SAFETY  DEVICE  FOR  RAIL- 
ROADS.    Clayton  A.  Brooks,  Girard,  Pa. 

1,221,876.  FLUID  -  PRESSURE  -  OPERATED 
VALVE  -  GEAR  -  SHIFTING  MECHANISM. 
Samuel  H.  Lewis,  Richmond.  Va. 

1,221,924.  INDICATING  SYSTEM  FOR  PNEU- 
MATIC CONVEYORS.  Albert  F.  Thompson 
and  Henry  T.  Free,  Kansas  City,  Mo. 

1,221,926.  BOOSTER  -  VALVE  FOR  AIR- 
BRAKES.   Walter  V.  Turner.  Edgewood.  Pa. 

1,221,990.  PROCESS  OF  OBTAINING 
STARCH.  Hiram  C.  Holden,  Pittsburgh,  Pa. 
3.   The  process  of  separating  impurities  such 

as    gluten    and    fibrous    material    from    starch 

liquor  which  consists  in  passing  a  multiplicity 


1,222,224.      PERFUME-VENDING      MACHINE. 

John   F.   McNeil,   Phoenix,   Ariz. 
1,222,235.      FUEL  -  FEEDING     DEVICE      FOR 

AUTOMOBILES.    William  H.  Muzzy,  Detroit. 

Mich. 
1,222,321.      VALVE  FOR  COMPRESSORS  AND 

PUMPS.     Arthur  E.  Peters,   Easton,   Pa. 

1.222.352.  REGULATING  MECHANISM  FOR 
CENTRIFUGAL  COMPRESSORS  AND 
PUMPS.      Otto   Banner,   Easton,   Pa. 

1.222.353.  VALVE  FOR  PERCUSSIVE  TOOLS. 
Lewis  C.   Bayles,   Easton,   Pa. 

1,222,410.  COMPRESSED-AIR  SHUTTLE-OP- 
ERATING MECHANISM  FOR  LOOMS.  Har- 
ry H.  Kelley,  Atlanta,  Ga. 

1,222,421.      APPARATUS    FOR    ADMINISTER- 
ING ANESTHETICS. 
York,   N.  Y. 

1,222,454.      PNEUMATIC 
Edwin     E.     Overholt, 

1,222,477.      VACUUM-CLEANER.  John       W. 

Shanahan     and    Francis     C.     Mason,     Grand 
Rapids,  Mich. 

1,222,492.  FLUID-METER.  Carl  Clapp  Thom- 
as,  Madison,    W^is. 


David  Lambert,   New 


CARPET-CLEANER. 
Washington,     D.     C. 
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1,222,498.      SUBMARINE    WARFARE.      Joseph 

A.    Steinmetz,   Philadelphia,    Pa. 

2.  The  combination  with  a  submarine,  of  a 
gas  tank  secured  upon  the  exterior  of  the 
submarine  and  adapted  to  hold  a  large  supply 
of  incapacitating  gas,  and  means  controlled 
by  those  within  the  submarine  for  allowing 
said  gas  to  pass  rapidly  into  the  free  air 
above  the  submerged  submarine. 

1.222.519.  AIR-COXTROL  SYSTEM  FOR 
FURNACES.  William  H.  Bradley,  Pitts- 
burgh,  Pa. 

1.222.520.  PNEUMATIC  -  TIRE  INFLATER. 
Matt  Buzzard,  Fenton,  Mich. 

An  acetylene  gas  generator  comprising  a 
pair  of  vessels,  a  partition  between  said  ves- 
sels, gas  discharge  ineans  for  one  of  the 
vessels,    a   tube   extending   through    the    other 


1.  In  a  liquid  pumping  apparatus,  a  liquid 
conduit  having  a  valved  inlet  near  its  lower 
end,  a  liquid  pump,  and  an  engine  of  the 
internal  combustion,  two-cycle  type,  in  such 
operative  relation  that  an  explosion  occurring 
in  the  combustion  chamber  of  the  engine  will 
impart  upward  motion  and  impetus  to  liquid 
in  the  conduit,  and  that  gases  passed  to  the 
combustion  chamber  of  the  engine  will  be 
compressed  therein  by  the  descent  of  liquid 
through  the  liquid  conduit  into  the  liquid 
pump. 

1,222,758.  VALVE  FOR  PIPES  FOR  THE 
CONDUCTION  OF  LIQUID  AND  GASEOUS 
FLUIDS.  George  C.  Hall  and  Alfred  Brad- 
shaw,   Calgary,   Alberta,    Canada. 

1,222,823.  PNEUMATIC  DRILL.  James  C. 
H.   Vaught,   New  York,   N.   Y. 
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vessel  and  the  partition  and  detachable  from 
the  latter  to  permit  the  flow  of  water  from 
said  vessel  to  the  other 

1,222.541.  COMPRESSED-AIR  W^  A  S  H  E  R. 
Benjamin  C.  Donham,  Glen  Ridge.  N.  J. 
1.  An  air  washer  comprising  a  conduit  for 
the  air,  and  means  to  pass  liquid  in  different 
conditions  of  fineness  of  sub-division  into  said 
air,  and  including  means  to  effect  atomization 
of  the  liquid,  but  retaining  it  in  a  con- 
dition of  free  moisture,  whereby  foreign  par- 
ticles may  be  precipitated  by  such  free 
moisture. 
1,222,554.      VENTILATOR.       Herman    H.    Lind, 

Lakewood.  Ohio. 
1,222,569.      VENTILATING  SYSTEM  FOR  TUN- 
NELS AND  THE  LIKE.      Denton   K.   Swart- 
wout,   Cleveland,  Ohio. 

1.  In  a  ventilating  system  for  tunnels,  the 
combination  of  a  movable  partition  that  is 
adapted  to  separate  the  tunnel  into  two  com- 
partments, and  a  forced-draft  apparatus  ar- 
ranged to  suck  air  out  of  one  of  the  com- 
partments and  exhaust  it   into  the  other. 

APRIL     17 

1,222,601.  APPARATUS  FOR  PUMPING 
FLUID.  Osmon  B.  Campbell,  Jr.,  St.  Jo- 
seph, Mo. 


1,222,826.      MILKING-MACHINE  APPARATUS. 
John  Wilfred  Llewellyn  Warren,  Auckland, 
New  Zealand. 
1,222,932.      STERILIZING   APPARATUS.    Leon 
Chevalle,   Sardis,   British  Columbia,  Canada. 
1.   In    a    sterilizing    apparatus    of    the    class 
described,    the    combination    with    a    container 
provided    with    an    outlet    faucet    in    its    lower 
portion  and  an  inlet  passageway  in  its  upper 
portion,     of     a     tank     containing     compressed 
sterilized    air;    a    valve-controlled    pipe    con- 
necting   the    interior    of    said    tank    with    said 
inlet  passageway;  and  mechanism  operatively 
disposed    to    connect    the    valve-cock    of    the 
valve   of   said   valve-controlled   pipe    with    the 
valve-cock   of  said   faucet   and   adapted   to   be 
manually  operated  first  to  admit  said  steriliz- 
ed  air    into    said    container   and    thereafter   to 
open   the  passagewav  through   said  faucet. 
1,222,984-5.      PRESSURE-OPERATED      APPA- 
RATUS.    Gordon  C.   Pharo,  Marj-sville,   Cal. 
1,223,022.      PNEUMATIC     DRILL.       Archie    M. 

Baird.  Topeka,  Kans. 
1.223,027.  DUST-COLLECTOR  FOR  ROCK- 
DRILLS.  George  C.  Brackett,  Denver,  Colo. 
1.223.033.  APPARATUS  FOR  SEPARATING 
OR  CONCENTRATING  ORES.  David  Cole, 
Morenci.  Ariz. 

1.  In  a  frothing  classifier,  a  tank,  and  a 
porous  medium  through  which  air  is  admitted 
to    said   tank,    said   porous   medium    being   ar- 
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ranged     with     different     portions     thereof     at 
different  levels  and  being  of  different  thick- 
nesses at  the  several   levels  respectively. 
1,223,048.      PNEUMATICALLY-PLAYED      MU- 
SICAL INSTRUMENT.    Gustav  Karl  Hennig. 
Bohlitz-Ehrenberg,    near  Leipzig,   Germany. 
1,223,184.     WAVE-MOTOR.         August      Victor 
Larson,   Bridgeport,   Conn. 
1.  A   wave    motor    including   a    standard,    a 
post  adjustably  mounted  therein,  a  compres- 
sor cylinder  carried   by  said  post,   a  float,   an 
arm  carried  by  said  float  pivotally  supported 
by  said  cylinder,  and  means  for  locking  said 
post   in  adjusted  position. 
1,223,234.      PNEUMATIC   TEST-HOLE    DRILL. 

Archie  M.  Baird,  Topeka,  Kans. 
1,223,265.      PNEUMATIC  ACTION  FOR  PLAY- 
ER-PIANOS.     Judson    Rogers   De    Noyelles, 
Binghamton,   N.   Y. 
1,223,310.     AUTOMATIC    TRAIN-STOP.      Eph- 
raim  Chabot,  Providence,  R.  I. 


particles    of    material    collected    therein,    and 
means  permitting  vertical  adjustment  of  said 

1,223,682.      PUMP  OR  COMPRESSOR  FOR  MO- 
TOR-VEHICLES  AND   THE   LIKE.      Alfred 
H.   Fefelle,   Buffalo,   N.   Y. 
1,223,684.      VENTILATION     AND     CLEANING 
DEVICE.     John  C.  Fleming,  Boston,  Mass. 
2.  An   improved   method   of  ventilation   and 
cleaning    air    comprising    guiding    a    stream 
of    atmospheric    air    at    atmospheric    pressure 
to  the  bottom  of  a  purifying  liquid,  maintain- 
ing a  rarefaction  of  air  above  the  surface  of 
said    liquid,    thereby    causing    said    air    at    at- 
mospheric pressure   to   pass  downwardly   into 
the  liquid  and  then  to  be  discharged  upwardly 
therefrom   by   its    natural   force,    whereby   the 
air    is    rarefied    and    cooled,    neutralizing    any 
impure   gases   intermingled   with   the   air,   and 
finally     delivering     the     purified     air     to     the 
space  to  be  ventilated. 
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1,223,334.  MILKING-MACHINE.  Johan  "Wiel- 
aert,  Remuera,  Auckland,  New  Zealand. 

APRIL    24 

1,223,368.      PNEUMATIC      ARCH    -    SUPPORT. 

Rose  Schuessler  Carling,  Los  Angeles,  Cal. 
1,223,407.     RIVHTING-TOOL.        Walter     Leon 

Lindsay,  Chicago,   111. 

1.223.414.  PNEUMATIC  -  DESPATCH  -  TUBE 
APPARATUS.  John  T.  Needham,  New  York, 
N.    Y. 

1.223.415.  BOLL  -  WEEVIL  -  DESTROYING 
MACHINE.  James  H.  Nolin,  New  Brockton, 
Ala. 

1,223,515.     DIVING  APPARATUS.     Athanasios 

Papanastasiou,   East  Pittsbrugh,   Pa. 
1,223,586.     CEMENT-GUN  APPARATUS.   John 

F.   Johnson,   Pittsburgh,   Pa. 
1,223,612.      SEPARATOR       FOR       GRINDING- 

MILLS.      William   J.    Price,    Dixon,    111. 

5.  A  separator  for  use  in  connection  with 
grinding  mills,  said  separsvtor  comprising  a 
casing  having  pneumatic  separating  means 
therein,  the  lower  end  of  said  casing  hav- 
ing a  coarse  material  outlet  while  a  fine  ma- 
terial discharge  pipe  extends  from  the  upper 
end  of  said  casing,  a  funnel-shaped  deflector 
plate  disposed  beneath  and  of  greater  diame- 
ter than  said  pipe,  said  plate  having  a  cen- 
tral opening  to  discharge  comparatively  large 


1,223,712.  FLUID-PRESSURE  LIFTING- 
JACK.     John  Max  Meyers,  West  Chester,  Pa. 

1,223,758.  PNEUMATIC  MOTOR.  George  P. 
Brand,  New  York,  N.  Y. 

1,223,885.  AUTOMATIC  REGULATOR  FOR 
PNEUMATIC  PIANOS.  Vern  L.  Jones,  De- 
troit,  Mich. 

1,223,915.  ELASTIC-FLUID  TURBINE.  Oscar 
Anton  Wiberg,   Finspong,   Sweden. 

1,223,919.  ROTARY  PUMP.  Walter  J.  Wil- 
son,  Petersburg,   Ind. 

1,224,068.  PNEUMATIC  WATER-LIFT.  John 
G.   Chason,   Colquitt,   Ga. 

2.  In  a  device  of  the  class  described,  a 
water  outlet  pipe,  an  air  inlet  pipe,  a  cylinder 
connected  to  the  outlet  pipe,  a  piston  operable 
in  said  cylinder,  a  pistod  rod  extending  up- 
wardly from  said  piston,  a  cross  head  carried 
by  the  piston  rod,  arms  extending  down- 
wardly from  said  rod,  a  weight  supported 
by  the  lower  ends  of  the  arms,  a  normally 
closed  valve  in  the  inlet  pipe,  and  a  stem  po- 
sitioned above  said  valve  and  beneath  tho 
weight  for  engagement  with  said  valve  when 
the  weight  descends,  the  said  piston  lowering- 
under  the  influence  of  the  weight  when  the 
pressure  in  the  cylinder  becomes  reduced. 
1,224,089.  PNEUMATIC  SCALING-TOOL.  El- 
mer A.  Hawley,  Des  Moines,  Iowa. 
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JAMKS    WATT  S    OPPORT UNITY 

AN   ORIGINAL   ATMOSPHERIC   ENGINE 


The  cut  above  is  from  a  plioto  supplied  by 
Maurice  Lees,  Park  Bridge,  Ashton-under- 
Lyne,  and  recently  published  in  The  Engineer, 
London.  It  shows  a  relic  of  the  early  days 
of    steam    engineering    still    in    existence    as 


shown  at  Fairbottom,  although  it  has  been  out 
of  service  nearly  a  hundred  years.  It  is  a 
Newcomen  pumping  engine,  many  of  which 
found  employment  at  the  English  coal  mines. 
In  the  view  the  steam  cylinder  is  at  the 
left  and  the  pump  at  the  right.  It  of  course 
is  not  the  pump  cylinder  which  is  seen,  as  that 
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is  down  in  the  mine  and  the  pump  works  by 
direct  lift  The  steam  cylinder  is  26  or  28 
in.  diameter  with  a  stroke  of  about  6  ft.  The 
beam  is  of  wood  braced  with  iron  and  has 
segmental  ends  to  which  the  steam  piston  and 
pump  rods  are  attached  by  chains. 

There  was  normally  a  slight  preponderance 
of  weight  on  the  pump  end  of  the  beam,  so 
that  when  steam  at  atmospheric  pressure  was 
admitted  under  the  piston  it  would  rise  and 
the  pump  bucket  would  descend.  When  the 
piston  reached  the  top  the  steam  was  shut  off, 
the  valves  being  originally  manipulated  by 
hand,  and  a  jet  of  water  was  discharged  into 
the  cylinder  condensing  the  steam  and  form- 
ing a  vacuum,  more  or  less  complete,  when  the 
piston  was  forced  down  by  atmospheric  pres- 
sure thus  lifting  the  water.  The  operation 
was  necessarily  slow  and  the  waste  of  fuel 
enormous  especially  on  account  of  reheating 
the  cylinder  after  each  strike. 

Here,  as  was  easily  seen  after  the  event, 
was  the  unique  opportunity  for  the  genius 
of  Watt,  whose  first  invention  and  probably 
his  greatest,  in  connection  with  the  steam 
engine,  was  the  separate  condenser.  From  this 
beginning  the  complete  automatic  engine  was 
rapidly  developed  with  results  which  have 
revolutionized  the  world  more  completely  than 
all  the  wars. 


A  BELT  RECORD  WORTH  PRESERVING 

Among  the  exhibits  at  the  Centennial  E.x- 
position  of  1876  was  a  60-in.  double  leather 
belt,  187  ft.  long,  shown  by  J.  B.  Hoyt  &  Co., 
of  New  York.  This  was  the  widest  and  larg- 
est leather  belt  that  had  ever  been  made,  and 
was  intended  for  the  Augustine  mills  of  the 
Jessup  &  Moore  Paper  Co.,  of  Wilmington, 
Del.,  to  whom  it  was  delivered  early  in  1877. 

This  belt  transmitted  650  to  700  hp.,  travel- 
ing over  24-ft.  diameter  pulley  on  the  engine 
to  a  91^-ft.  pulley  on  the  line-shaft,  at  an 
engine  speed  of  52  r.p.m.,  or  a  belt  speed  of 
3920  ft.  per  minute,  or  44.5  miles  per  hour. 
This  mill  operated  continuously,  starting  at 
midnight  Sunday  and  continuing  in  opera- 
tion until  midnight  the  following  Saturday, 
so  that  the  belt  ran  24  hours  per  day,  and 
averaged  300  days  per  year. 

In  1902  the  old  belt  had  run  25  years,  and 
in  that  time  had  traveled  8.010,000  miles,  but 
its  usefulness  was  by  no  means  over.  It  al- 
ways ran  under  damp  conditions,  because  of 


its  pro.ximity  to  water,  but  notwithstanding 
these  unfavorable  conditions,  when  in  1902  it 
was  sent  to  the  factory  to  be  cut  into  a  36-in. 
and  other  sizes,  it  was  not  rebuilt  and  there 
were  no  material  repairs  made  upon  it,  and 
the  same  cement  that  was  applied  in  1876  is 
today  holding  the  36-in.  belt  together,  and  it 
has  satisfactorily  transmitted  350  h.p.,  equiv- 
alent to  a  working  load  of  198  lb.  per  sq.  in.  of 
sectional  area  plus  tension,  from  1902.  It  is 
still  running  144  hours  per  week,  with  pros- 
pect of  several  years  more  of  usefulness  in 
its  present  position.  When  the  time  comes  to 
replace  it,  it  will  be  possible  to  cut  it  up 
into  smaller  belts,  which  will  probably  be  used 
successfully  for  many  years  in  places  where 
the  performance  is  less  exacting  in  its  re- 
quirements, and  these  again,  when  their  days 
of  usefulness  in  the  particular  d'ity  assigned 
them  is  over,  may  be  cut  intr  still  smaller 
belts,  and  so  on,  and  the  fina'i  remains  will 
have  a  value  for  heels  and  washeiJ. 

The  longevity  of  this  belt  is  not  due  to  the 
lightness  of  its  load,  for  its  maximum  trans- 
mission of  700  hp.  is  equivalent  to  a  working 
stress  of  262  lb.  per  sq.in.,  plus  its  tension- 
no  small  load ;  nor  has  it  been  due  to  superior 
care. 

This  belt,  now  operating  over  a  16-ft.  engine 
pulley  at  82  r.p.m.  to  a  6-ft.  pulley  on  the 
mainshaft,  has  a  belt  speed  of  4122  r.p.m., 
equivalent  to  46.8  miles  per  hour,  and  in  its 
present  position  in  15  years  it  has  traveled 
5,256,576  miles,  which  added  to  the  distance 
which  it  traveled  as  a  part  of  the  60-in.  belt, 
equals  a  total  of  more  than  13,266,576  miles 
with  a  considerable  addition  to  be  made  to 
these  figures  by  its  subsequent  performance. 

This  belt,  187  ft.  long,  probably  cost  origi- 
nally about  $1250.  There  has  been  expended 
upon  it  practically  nothing  for  repairs,  and  the 
cost  of  transmitting  650  to  700  hp.  for  25  years, 
and  350  hp.  for  15  years,  to  say  nothing  of  the 
transmission  by  the  smaller  belts  cut  from 
the  original  belt,  has  cost  $75  per  annum  for 
interest,  and  the  amortization  of  the  original 
cost  will  be  completed  at  an  annual  cost  of 
about  $31,  a  total  cost  of  about  $106  per 
annum  ;  or  disregarding  the  service  rendered 
by  the  smaller  belts,  and  averaging  the  loads 
with  the  years  of  service  of  the  60-  and  36-in. 
belts  at  570  hp.,  this  power  has  been  trans- 
mitted at  a  cost  of  about  18c.  per  horsepower 
per  annum. 
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WHAT  THE  INTERCOOLER  CAN  DO 

BV     FRANK     RICHARDS 

"I  am  in  a  kind  of  a  mix-up  about  inter- 
coolers  upon  two-stage  air  compressors,  what 
they  are  for — although  in  a  general  way  I  sup- 
pose I  know  that — what  they  will  do  and  what 
they  will  not  do  in  the  reduction  of  the  in- 
termediate air  temperature,  in  the  reduction 
of  the  volume  of  air  entering  the  high  pres- 
sure cylinder,  and  in  the  saving  of  power,  but 
more  especially  I  want  to  know  about  the 
extraction  of  the  moisture  in  the  air  and  the 
delivery  of  the  air  in  a  more  or  less  dry  con- 
dition so  as  to  avoid  all  trouble  at  the  drills 
or  elsewhere  from  the  freezing  up,  etc.  If 
you  will  kindly  do  what  you  can  toward  in- 
forming me  on  these  points,  you  will  be  ren- 
dering me  a  valuable  service." 

It  occurs  to  me  that  there  are  others  who 
are  not  altogether  satisfied  upon  the  points 
above  suggested  by  my  correspondent,  so  1 
am  laying  before  the  manj'  readers  of  this 
publication,  without  further  preface,  my  reply 
substantially   as   communicated   to    my    friend. 

FIRST    THE     SIMPLE    AIR    PROBLEM 

Avoiding  theories  and  formulas  as  much  as 
possible,  we  will  consider  all  through  the  case 
of  an  actual  compressor,  and  one  with  which 
you  happen  to  be  in  close  touch,  the  air  cylin- 
ders, 30  in.  and  18  in.  in  diameter  respectively 
and  27  in.  stroke,  running  at  90  revs,  per  min., 
or  a  trifle  over  400  ft.  per  min.  piston  speed, 
and  delivering  the  air  at  100  lb.  gage.  As  you 
are  somewhat  up  in  the  world  and  I  do  not 
know  the  altitude  we  will  call  it  5,000  ft.,  the 
normal  atmospheric  pressure  being  12.14  per 
sq.    in.   absolute. 

The  volume  of  free  air  taken  into  the  low 
pressure  cylinder  and  passed  along  for  de- 
livery will  be : 

30'  X  .7854  X  400  -^  144  =  1964  cu.  ft.  per 
min.  This  is  the  full  theoretical  capacity  of 
the  cylinder,  and  a  certain  allowance  must  be 
made  for  the  unavoidable  clearance  and  piston 
leakage,  also  for  the  losses  due  to  the  leakage 
and  unprecision  of  action  of  inlet  and  dis- 
charge valves.  If  we  deduct  10  per  cent,  we 
then  have 

1964  —  197  =  1767  cu.  ft.  per  min. 
which    may    be    said    to    be    better    than    the 
average   performance   of    up-to-date   compres- 


sors. But,  whatever  the  clearance  and  leak- 
age losses  may  be,  the  actual  volume  of  air 
which  passes  the  discharge  valves  of  the  low 
pressure  cylinder,  and  is  retained  by  them, 
must  then  go  through  the  machine  and  be  de- 
livered into  the  compressed  air  system,  sub- 
ject of  course  to  any  other  leakages  that  may 
occur.  It  seems  absurd  to  have  to  say  that 
the  quantity  of  air  thus  passing  the  discharge 
valves  cannot  be  increased  or  diminished  by 
the  presence  of  the  intercooler.  If  it  has 
ever  been  said  that  the  volume  of  air  de- 
livered has  been  apparently  increased  through 
any  changes  in  the  intercooler  it  must  be  at- 
tributed to  a  general  overhauling  or  tighten- 
ing up  of  the  machine  when  the  change  was 
made  or  to  an  increase  of  the  speed  of  the 
compressor. 

To  ascertain  the  power  saved  by  two-stage 
compression  with  efficient  intercooling,  we  wiU 
first  find  what  the  power  cost  would  be  by 
single  stage  compression.  We  assume,  then, 
that  the  entire  work  of  compression  is  done 
adiabatically  in  the  low  pressure  cylinder.  With 
the  free  air  intake  pressure  of  12.14  lb.  abs. 
and  the  delivery  pressure  100  lb.  gage,  the 
ratio  of  initial  and  terminal  pressures  will 
be  12.14  -^  (100  +  12.14)  =  1082.  With  this 
ratio  of  pressures  the  ratio  of  volumes  (Rich- 
ards' Compressed  Air  Practice)  will  be  .206. 

Incidentally  we  may  note  the  temperatures. 
With  the  above  ascertained  ratio  of  volumes 
the  ratio  of  temperatures  will  be  .5246.  If 
the  initial  temperature  of  the  air  is,  say,  70 
deg.  F.  the  terminal  temperature  will  be  (70 
-(-  461)  =  531  -f-  5246  =  1012  deg.  abs.  or 
1012  —  461  =  551  deg.  F.  No  matter  how 
efficiently  the  cylinder  and  cylinder  heads  were 
water  jacketed  the  discharge  temperature  of 
the  air  would  not  be  below  500  deg.  F.  which 
alone  gives  us  sufficient  reason  for  avoiding 
single  stage  compression  for  such  high  de- 
livery pressures. 

Now  as  to  the  power  required.  The  ratio 
of  volumes  being  .206  the  ratio  of  the  terminal 
and  the  mean  pressure  will  be  .4458  and  the 
absolute  mean  pressure  will  be  112. 14  x  .4458 
=  49.99  and  49.99  —  12.14  ^  37.85  the  actual 
working  mean  effective  pressure.  Then  the 
power  required  will  be  30^  x  .7854  x  37.85  x 
400  -^  33000  —  324.3  H.  P. 

We  are  now  ready  to  compare  this  result 
with  that  of  two  stage  compression.  With  a 
reasonably  efficient  intercooler  we  may  suppose 
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for  convenience  that  the  intake  temperature  is 
the  same,  say  70  deg.  F.,  for  both  the  low 
pressure  and  the  high  pressure  cylinders,  which 
might  occur  at  certain  seasons.  It  would  be 
only  necessary  to  have  the  cooling  water  at 
50  deg.  to  secure  this  condition  for  the  high 
pressure  intake,  and  more  than  one  builder  of 
air  compressors  would  be  ready  to  guarantee 
this. 

The  diameters  of  the  cylinders  being  re- 
spectively 30  in.  and  18  in.  the  ratio  of  vol- 
umes will  be  i8'  -H  30^  =  .36,  and  as  the  intake 
air  temperature  is  the  same  in  both  cylinders, 
the  same  ratio,  inversely,  will  apply  also  to  the 
pressures,  and  the  intake  pressure  of  the  high 
pressure  cylinder  therefore  will  be  12.14  -^ 
•36  =  33-72  abs.,  or  33.72  —  12.14  =  21.58  gage. 

Here  we  encounter  a  curious  condition  and 
it  must  not  be  lost  sight  of  in  our  computa- 
tion. On  account  of  the  cooling  effect  of  the 
intercooler,  the  volume  of  compressed  air  de- 
livered by  the  low  pressure  cylinder  is  con- 
siderably larger  than  the  volume  of  air, 
though  at  practically  the  same  pressure,  taken 
in  stroke  by  stroke,  by  the  high  pressure 
cylinder,  and  it  is  upon  the  basis  of  this  larger 
volume  Compressed  and  delivered  that  the 
power  consumption  of  the  low  pressure  cylin- 
der must  be  computed. 

The  ratio  of  pressures  being  .36  the  ratio 
of  volume  before  and  after  adiabatic  com- 
pression in  the  low  pressure  cylinder  will  !je 
.484,  and  the  ratio  of  mean  pressure  per  stroke 
to  terminal  pressure  will  be  .788.  The  mean 
pressure  per  stroke,  then,  will  be  33.72  x 
.788  =  26.57  abs.  or  26.57  —   12.14  =   I443- 

For  the  power  required  for  the  low  pressure 
cylinder  we  now  have : 

30  X  .7854  X  14.43  X  400  -^  33000  =  123.64 

The  intake  pressure  of  the  high  pressure 
cylinder  being  33.72  abs.  and  the  delivery  pres- 
sure 1 12.14  the  ratio  of  pressures  will  be 
33.72  ^  1 12.14  =  30.  Then  the  ratio  of  vol- 
umes (Richards'  Compressed  Air  Practice) 
will  be  .425  and  the  ratio  of  mean  to  terminal 
pressure  .7319.  Then  the  mean  effective  pres- 
sure for  stroke  will  be  1 12.14  x  .7319  =  82.08 
—  3372  =  48.36. 

The  power  required  for  the  high  pressure 
cylinder,  therefore,  will  be  18'  x  .7854  x  48.36 
x  400  -^  33000  1=  149.16  h.  p.  and  the  total 
horse  power  for  both  cylinders  123.64  -)-  149.16 
^=   272.8   h.   p.   which   is   84  per   cent,   of   the 


power  we  found  to  be  required  for  single  stage 
compression. 

The  computation  above  would  have  been 
much  more  complicated  if  all  particulars  and 
allowances  had  been  included,  and  the  actually 
possible  saving  of  power,  even  theoretically, 
would  have  been  somewhat  less  than  now 
shown.  In  practice  the  actual  saving  of  pow- 
er may  be  said  to  seldom  exceed  12  per  cent, 
instead  of  the  16  per  cent,  which  our  com- 
putation here  shows. 

It  is  not  to  be  too  hastily  concluded  that 
the  saving  of  power  by  the  use  of  the  in- 
tercooler as  here  shown  is  scarcely  worth 
what  it  costs,  especially  for  the  temporary  in- 
stallations which  compressed  air  plants  so 
often  are;  for  that  is  by  no  means  the  entire 
story.  It  is  worth  while  to  consider  now  the 
reduction  of  ultimate  temperature  effected  as 
having  an  important  bearing  on  the  general 
problem. 

In  the  low  pressure  cylinder  we  found  the 
ratio  of  initial  and  terminal  absolute  pres- 
sure to  be  .36.  Then  the  ratio  of  absolute 
temperatures  would  be  .7438.  The  intake  tem- 
perature being  70  -f  461  :=  531  abs.  the  dis- 
charge temperature  for  the  low  pressure  cylin- 
der would  be  531  -f-  .7438  =  714  abs.,  and  714 
—  461  z=  253  F. 

The  ratio  of  absolute  pressures  for  the  high 
pressure  cylinder  being  .30  the  ratio  of  tem- 
perature is  .7055  and  the  initial  temperature 
70  -f  461  =  531  abs.,  being  here  assumed  to  be, 
by  the  action  of  the  intercooler,  the  same  as 
that  of  the  low  pressure  cylinder.  Then  the 
terminal  or  delivery  temperature  for  the  high 
pressure  cylinder  will  be  531  -=-  .7055  =  752, 
and  752  —  461  =  291  deg.  F. 

These  delivery  temperatures  of  253  and  291 
degs.  F.  are  very  different  from  the  551  deg. 
which  we  found  to  result  from  single  stage 
compression  to  the  same  pressure.  The  former 
temperatures  would  not  be  sufficient  to  burn 
the  lubricating  oil  used  and  cake  or  gum  up 
the  air  valves,  but  with  the  latter  temperature 
the  case  is  very  different,  as  many  costly  ex- 
periences have  demonstrated.  The  reduction 
of  temperatures  here  shown  invariably  ac- 
companies the  employment  of  any  of  the  effi- 
cient intercoolers  of  the  standard  compressor 
builders,  and  no  special  intercooler  can  right- 
ly claim  any  appreciable  efficiency  over  any 
other  in  this  respect. 
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THE  WATER  IN  THE  AIR 

Another  problem  in  connection  with  the  em- 
ployment of  the  intercooler  is  perhaps  still 
more  difficult,  and  that  is  its  agency  in  elim- 
inating the  moisture  in  the  air.  The  users 
of  compressed  air  have  been  at  times  annoyed 
or  more  seriously  inconvenienced  by  the  pres- 
ence of  water  in  the  air  delivered,  and  the  un- 
ceasing demand  is  for  dry  air.  Now,  there 
is  no  such  thing  as  dry  free  air  anywhere,  and 
to  call  any  air  dry  is  only  to  say  it  is  drier 
than  some  other  air. 

Water  is  carried  by  air  in  two  different 
states  or  conditions.  First — and  this  is  the 
normal  condition — it  is  mixed  intimately  with 
the  air  in  the  form  of  invisible  vapor.  Water 
in  this  form  is  in  the  air  of  the  sky  even  whf- 
it  is  clearest  and  bluest,  and  it  is  .also  in  .le 
air  which  is  taken  into  an  air  compre^  ir  no 
matter  how  dry  we  may  think  it.  The  ability 
of  any  body  of  air  to  thus  carry  water 
vapor  is  always  absolutely  and  precisely  limit- 
ed, and  is  determined  by  its  pressure  and  its 
temperature.  There  is  always  for  any  body 
of  air  a  possible  point  of  saturation,  a  pos- 
sible combination  of  pressure  and  temperature, 
at  which  the  air  will  just  have  all  the  water 
vapor  it  can  carry,  at  which  point  the  humidity 
of  the  air  is  said  to  be  100  per  cent. 

At  this  saturation  point,  if  the  pressure 
of  the  air  is  increased,  that  is  if  its  volume 
is  reduced,  or  if  its  temperature  is  reduced, 
either  or  both,  the  air  will  at  once  have  more 
water  vapor  than  it  can  carry,  although  the 
actual  quantity  of  vapor  present  has  not  been 
increased  in  any  way,  and  the  excess  of  such 
vapor  is  immediately  condensed  or  converted 
into  actual  water.  The  air  thus,  without  any 
change  in  the  actual  quantity  of  water  con- 
tained in  it,  at  once  becomes  wet  air.  The 
water  in  excess  by  this  change  of  air  condi- 
tion is  not  taken  out  of  the  air  but  remains 
distributed  through  it,  consisting  at  first  of 
minute  globules  which  become  more  or  less 
visible  and  cause  an  appearance  of  fog,  mist  or 
cloud. 

The  operation  of  changing  the  surplus  of 
vapor  into  actual  water,  although  the  water  is 
at  first  in  a  comminuted  state,  is  essentially 
an  act  of  condensation,  and  any  intercooler 
which  cools  the  air  sufficiently  to  accomplish 
this  may  call  itself  a  condenser  or  a  condens- 
ing intercooler,  one  as  much  as  another. 

The  water  thus  liberated  ish  eavier  than  the 


air  in  which  it  is  contained  and  if  the  air  could 
remain  still,  without  change  of  pressure  or 
temperature,  the  water  would  slowly  settle 
down  through  it  and  gather  on  the  bottom 
of  the  receiver  or  other  vessel  in  which  it 
might  be  contained.  Also  if  the  air  in  this 
condition  were  passed  through  a  steam  sep- 
arator or  similar  device  the  water  would  wet 
and  cling  to  the  surfaces  with  which  it  might 
come  in  contact,  slowly  trickling  down  and 
thus  be  collected  and  drawn  off.  In  any 
separr.tor  employed  for  this  service,  whether 
a  detail  of  an  intercooler  or  attached  to  it, 
only  ;his  water  liberated  in  excess  of  the 
saturated  quantity  can  be  collected  and  drawn 
-.ff. 

The  vapor  carrying  capacity  of  air  may  be 
said  to  be  directly  as  its  volume,  or  inversely 
as  its  absolute  pressure,  if  the  temperature  is 
not  changed.  That  is,  if  its  volume  be  reduced 
one-half  by  compression,  or,  which  is  the  same 
thing,  if  its  absolute  pressure  be  doubled, 
its  vapor  carrying  capacity  will  be  divided  by 
two.  On  the  other  hand  if  the  temperature 
of  the  air  be  increased,  without  change  of 
volume  or  pressure,  its  vapor  capacity  will  be 
doubled  for  about  each  20  degrees  of  rise.  In 
the  operation  of  adiabatic  air  compression-- 
and  it  is  practically  adiabatic  in  each  cylinder 
of  a  two  stage  compressor  the  same  as  in  a 
single  stage  machine — it  will  frequently  if  not 
generally  occur  that  the  changes  in  these  two 
conditions  of  pressure  and  temperature  will 
operate  against  and  to  an  extent  neutralize 
each  other,  because,  in  the  act  of  compression, 
reduction  of  volume  is  accompanied  by  in- 
crease of  temperature. 

We  are  now  ready  to  put  the  air  through  our 
air  compressor,  running  under  the  conditions 
previously  assumed  and  thinking  now  mostly 
of  the  water  vapor  in  the  air  and  what  be- 
comes of  it.  We  assume  that  the  humidity 
of  the  intake  free  air  is  50  per  cent,  of 
saturation,  or  that  the  volume  will  have  to  be 
reduced  one-half,  or  the  absolute  pressure 
doubled,  before  the  100  per  cent,  or  saturation 
point  is  reached.  We  found  in  paragraph  12 
that  the  ratio  of  the  volume  of  air  delivered 
by  the  low  pressure  cylinder  was  to  the  in- 
take volume  as  .484:1,  so  that,  as  the  volume 
was  thus  reduced  to  a  little  less  than  one- 
half,  its  vapor  carrying  capacity  was  a  little 
less  than  the  one-half  required  for  complete 
saturation  and,  so  far  as  the  volume  alone  was 
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concerned,  there  would  have  been  a  slight  re- 
lease and  condensation  of  the  excess  of  vapor. 
This,  however,  was  so  slight  as  to  be  entirely 
negligible  in  view  of  the  rise  of  temperature 
which  occurred  at  the  same  time. 

Remembering  how  rapidly  the  vapor  capacity 
of  air  is  increased  by  increase  of  temperature, 
It  will  be  easily  believed  that  a  rise  of  tem- 
perature of  only  5  deg.  F.  above  the  initial 
70  deg.  would  have  been  sufficient  to  make  up 
for  the  slight  vapor  carrying  deficiency  shown 
by  the  terminal  volume. 

As  a  matter  of  fact,  we  found,  paragraph 
17,  that  the  delivery  temperature  of  the  low 
pressure  cylinder  was  253  deg.  F.,  a  rise  of 
183  deg.  from  the  intake  temperature  of  70 
deg.  Remembering  that  the  vapor  carrying 
capacity  of  air  is  doubled  with  each  rise  of 
about  20  deg.,  and  noticing  how  many  such 
doublings  are  here,  it  is  very  evident,  without 
going  into  figuring  at  all,  that  the  air  as 
compressed  in  the  low  pressure  cylinder  and 
delivered  into  the  intercooler  is  exceedingly 
dry  air,  notwithstanding  that  it  carries  all  the 
vapor  that  it  had  when  first  taken  into  the 
cylinder. 

The  air  now  enters  the  intercooler  at  the 
temperature  of  253  deg.  or  probably  a  little 
less  than  that,  for  which  the  water-jacketing 
may  be  thanked,  and  is  there  cooled  down 
to  the  high  pressure  cylinder  intake  tempera- 
ture here  assumed  to  be  70  deg.  If  the  in- 
tercooler is  disposed  to  put  on  airs  or  to  make 
fine  promises  as  to  what  it  can  do  as  a  water 
extractor  it  will  be  well  to  remember  that  the 
air  will  not  give  up  a  drop  of  water  until 
it  is  cooled  to  below  the  saturation  point, 
and  that  then  it  will  only  give  up  the  excess 
of  water  above  the  saturation  point,  and  no 
matter  how  ingeniously  contrived  and  labyrin- 
thian  may  be  the  separator  devises  the  air 
after  leaving  the  intercooler  and  entering  the 
high  pressure  cylinder  must  be  at  the  satura- 
tion point,  or,  as  we  say,  its  humidity  must 
be  100  per  cent. 

Since  so  small  a  portion  at  the  latter  end 
of  the  intercooler  is  all  that  can  possibly 
have  any  effect  as  a  water  separator,  it  would 
seem  to  be  more  reasonable  to  make  the 
separator  a  supplementary  device  through 
which  the  air  might  pass  after  the  cooling  of 
it  was  entirely  completed  and  just  before  it 
entered  the  high  pressure  cylinder. 

It   is   w^orth    while   to    call    attention    to   the 


amount  of  water  in  the  form  of  vapor  which 
is  actually  carried  by  the  air  in  the  case  under 
consideration.  At  the  assumed  temperature 
of  70  deg.  and  50  per  cent,  saturation  the 
weight  of  water  for  1,000  cu.  ft.  of  atmos- 
pheric air  is  about  0.5  lb.  Our  corripressor 
we  found,  paragraph  4,  handles,  say,  1,760 
cu.  ft.  of  free  air  per  min.  which,  running 
continuously  as  compressors  are  apt  to  do, 
would  be  2,534,400  cu.  ft.  per  24  hours,  and 
the  water  carried  through  would  thus  be 
1,267  lb.,  say  158  gallons,  or  5  barrels,  per  day. 
How  many  days  would  it  take  an  intercooler 
to  drain  out  of  this  air  one  barrel  of  water? 
As  far  as  my  information  goes,  but  this  is 
not  at  all  authoritative,  it  might  take  a  week 
to  get  one  barrel  of  water.  This  is  just  a 
hint  of  what  practically  can  be  done  by  the 
intercooler  in  eliminating  the  water  carried  by 
the  air.  It  suggests  how  absurd  must  be  the 
claim  that  any  intercooler  can  have  anything 
to  do  with  guaranteeing  the  working  dryness 
of  the  air  after  the  final  compression. 

The  air  entering  the  high  pressure  cylinder 
necessarily  at  100  per  cent,  humidity,  or  carry- 
mg  all  that  it  can  of  water  vapor  at  the  ex- 
isting temperature  and  pressure,  goes  through 
the  same  experience  as  in  the  low  pressure 
cylinder.  That  is,  although  in  the  act  of  com- 
pression its  volume  is  reduced,  its  temperature 
is  correspondingly  increased,  so  that  it  is  dis- 
charged from  this  cylinder  also  as  very  dry 
air,  and  only  after  its  final  and  complete  com- 
pression to  the  working  pressure  can  the  de- 
sired draining  of  the  air  be  effected. 

As  the  vapor  carrying  capacity  of  the  air  is 
greatest  when  its  pressure  is  low  and  its  tem- 
perature is  high,  so  its  vapor  capacity  is  least 
when  its  pressure  is  high  and  its  temperature 
is  low  and  then  it  will  readily  release  its 
water.  These  latter  conditions  naturally  occur, 
or  may  easily  be  produced,  after  the  final  com- 
pression of  the  air  is  completed,  and  then 
the  air  may  be  so  completely  drained  of  its 
water  that  little  or  no  trouble  from  that  cause 
will  be  experienced  by  the  ultimate  users  of  the 
air. 

If  the  compressed  air  is  to  be  transmitted 
only  a  short  distance  there  should  be  an 
efficient  aftercooler  very  near  the  compressor, 
with  a  separator  of  sufficient  capacity  for  the 
final  drainage  of  the  thoroughly  cooled  air 
before  any  of  its  pressure  is  lost.  If  the  air 
is   transmitted   at   its   highest  pressure  a   con- 
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siderable  distance,  say  half  a  mile  or  more, 
through  pipes  of  liberal  capacity,  so  that  the 
flow  will  not  be  too  rapid,  the  air  will  be  well 
cooled  before  it  reaches  its  destination,  and 
as  it  cools  it  will  drop  its  water  to  flow  along 
the  bottom  of  the  pipes,  and  if  pockets  are 
provided  at  the  low  points  of  the  pipe  the 
water  will  collect  there  and  should  be  regu- 
larly drawn  off. 

When  as  the  result  of  either  of  these  ar- 
rangements the  workers  find  that  they  are  not 
troubled  by  water  in  the  air,  if  they  choose 
to  go  back  and  thank  the  intercooler  for  dry- 
ing the  air,  when  only  half  compressed,  there 
would  seem  to  be  no  way  to  prevent  them  from 
doing  so. — Power. 


Wafer  fo  Machines 

n 


TO    SUPPLY    WATER    AT    SAME    PRES- 
SURE AS  THE  AIR 

BY   H.   H.    HODGKIXSON* 

Water  tanks  arranged  in  the  manner  shown 
in  the  accompanying  illustration  are  found 
to  be  of  great  assistance  in  driving  drifts  or 
tunnels  where  machines  are  used  that  require 
water  passed  through  the  drill  steel.  This 
method  assures  the  drill  runner  of  a  steady 
supph'  of  water  having  the  same  pressure  as 
the  compressed  air.  If  the  water  pressure  is 
greater  than  the  air  pressure,  the  cylinder  of 
the  machine  soon  becomes  flooded.  This  re- 
duces the  speed  of  the  drill  and  also  washes 


*Mining  engineer,  care  of  United  \'erde  Ex- 
tension  Mining  Co..  Jerome,  Ariz. 


all  the  lubricant  out  of  the  cylinder  so  that 
the  drill  finally  stops.  If  the  water  pressure 
is  lower  than  the  air  pressure,  the  sludge  is  not 
cleaned  out  of  the  drill  hole  properly.  This 
not  only  cuts  down  the  drilling  speed,  but  may 
result  in  the  loss  of  a  drill  steel  from  becom- 
ing stuck  in  the  hole. 

Delays  in  drifting  are  costly,  but  by  the 
use  of  tanks  arranged  in  this  manner,  it  i.s 
never  necessary  for  the  drill  runners  to  stop 
their  drills  for  lack  of  water,  it  being  only 
necessary  to  manipulate  the  four  valves  or 
stop-cocks  on  each  tank.  The  drill  runner  is 
assured  of  good  clean  water  without  grit  or 
dirt,  which  often  causes  a  great  deal  of 
trouble,  by  plugging  the  water  tube  of  the 
drill. 

As  the  heading  advances,  pipe  may  be  in- 
serted between  the  tanks  and  the  machines 
instead  of  moving  the  tanks  each  time.  It 
is  not  necessarj'  to  remove  the  tanks  when 
blasting  the  heading  if  they  are  placed  at  a 
safe  distance. 

The  two  tanks  A  and  B  are  standard  stock 
galvanized  iron  tanks  made  by  any  of  the  large 
drill  manufacturers  and  have  three  holes  in 
the  top  tapped  for  standard  ^-in.  pipe  fittings. 
Into  these  holes  Y^-m.  pipe  is  inserted,  as 
shown,  with  the  required  unions,  elbows,  tees 
and  eight  ^-in.  stop-cocks.  Stop-cocks  are 
preferable  to  valves  as  they  can  be  opened  or 
closed  more  readily,  show  at  a  glance  whether 
they  are  open  or  closed,  because  of  the  posi- 
tion of  the  handle,  and  are  less  expensive. 

The  operation  of  the  tanks  is  as  follows : 
Assuming  tank  B  supplying  water  to  the  drills, 
stop-cocks  ^"2  and  S^  are  closed  while  S^  and 
5*6  are  open,  allowing  water  to  pass  through 
pipe  D  and  air  through  pipe  E  respectively. 
In  the  meantime  water  is  passing  through  pipe 
C  into  tank  A  and  the  stop-cocks  5",  and  S^ 
are  open.  S-,  is  to  allow  the  air  to  escape  from 
the  tank  as  the  water  flows  into  it  through  ^i. 
Stop-cocks  S^  and  S^  are  closed.  When  tank  B 
is  empty  Sa  and  St  are  closed  while  Sg  and  5*3 
are  opened,  which  permits  the  water  from  C 
to  fill  it.  By  closing  S,  and  6"i  and  opening 
S3  and  Sc,  tank  A  will  now  supply  the  water. 

Two  tanks  are  necessary ;  while  one  is  sup- 
plying water  the  other  is  being  filled.  It  is 
also  necessary  to  have  a  supply  of  water  to 
be  piped  to  the  tanks  having  a  head  of  at 
least  5  ft.,  so  that  the  water  will  flow  into 
the  tanks  and  overcome  the  friction  of  the 
connections. 
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GASES  IN  TRENCH  WARFARE 

A  bulletin  of  the  American  Chemical  So- 
ciety says  that  the  exact  composition  of  the 
gases  used  in  modern  warfare  is  not  known. 
It  would  seem  that  most  commonly  a  mixture 
of  chlorine  and  bromine  is  employed ;  possibly 
at  times  with  the  addition  of  sulphur  fumes 
or  formaldehyde  gas.  Chlorine  and  bromine 
are  produced  cheaply  and  in  large  amounts  by 
the  Germans  as  by-products  of  other  indus- 
tries. They  are  among  the  most  active  chem- 
ical agents  known,  attacking  the  eyes  and  the 
lining  of  the  mouth,  throat  and  nose.  They 
first  produce  a  hard  cough,  followed  by  the 
spitting  of  blood  and  finally  asphyxiation,  due 
to  the  destruction  of  the  breathing  apparatus. 
Only  one  part  of  chlorine  or  bromine  in  one 
thousand  parts  of  air  is  necessary  to  produce 
almost  instant  death ;  one  part  in  one  hundred 
thousand,  if  endured  for  any  length  of  time,  is 
very   dangerous. 

For  use  in  the  trenches  the  gases  are  usually 
liquefied  and  stored  in  tanks  from  which  the 
outflow  is  regulated  by  means  of  a  valve.  If 
the  ground  slopes  a  little  toward  the  enemy 
and  the  wind  is  in  the  right  direction,  the  gas, 
being  heavier  than  air,  flows  over  the  ground 
filling  the  hollows  like  so  much  water.  The 
most  successful  method  for  combating  the  gas 
attacks  is  by  the  use  of  a  gas  mask.  The 
modification  now  employed  is  a  hood,  provided 
-with  a  mica  window,  that  fits  down  over  the 
head  like  a  bag,  buttoning  between  the  vest 
and  shirt.  When  the  first  indications  of  an 
attack  are  evident,  the  hood  is  moistened  with 
a  solution  of  sodium  hyposulphite  (the  photo- 
grapher's "hypo")  which  combines  with  the 
gases,  rendering  them  ineffective.  Because  of 
the  large  amount  of  gas  required  to  poison 
the  constantly  changing  air,  an  attack  is  only 
of  a  few  minutes'  duration.  In  case  one  is 
overcome  by  the  gas,  inhalation  of  dilute 
ammonia  vapors  will  give  great  relief,  since 
the  ammonia  combines  with  the  gas  in  the 
bronchial  tubes  and  relieves  the  difficulty  of 
breathing,  although  it  does  not  undo  the  injury 
already  done.  Because  of  the  cruel  suffering 
inflicted  upon  the  enemy,  the  use  of  poisonous 
gases  in  projectiles  was  forsworn  by  the 
signers  of  the  Hague  declaration  of  1899.  The 
first  gas  attacks  of  the  Germans  took  the  ene- 
my by  surprise  and  inflicted  great  loses  and 


an  untold  amount  of  suffering.  Since  then  the 
masks  have  been  so  perfected  that  the  troops 
have  lost  most  of  their  fear  of  this  ruthless 
form  of  battle — thus  again  emphasizing  the 
fact  that  this  is  a  war  fought  by  science. 


A  GULF  COAST  OIL  WORKS  COMPRES- 
SOR PLANT 

One  of  the  most  modern  and  economical  air 
plants  ever  installed  in  a  coastal  field  is  be- 
ing i'l^  tailed  for  the  Humble  Oil  Corripany  on 
its  Gaillard  lease  at  Goose  Creek  by  the  firm 
of  Tennant-Lovegrove  Company,  Inc.,  engi- 
neers. The  plant  will  cost  approximately 
$50,000  and  the  first  two  units  will  be  put  into 
operation  on  Saturday,  May  19.  The  equip- 
ment is  on  the  same  basis  with  the  equip- 
ment for  a  big  electric  light  or  power  plant, 
economy  and  efficiency  in  the  long  run  being 
considered  first. 

The  boiler  equipment  consists  of  two  150- 
horsepower  Franklin  water  tube  boilers.  The 
plant  has  seven  Ingersoll-Rand  Imperial  type 
air  compressors,  each  with  a  maximum  com- 
pression capacity  of  500  pounds  per  square 
inch.  The  total  piston  displacement  for  the 
seven  compressors  is  3,000  cubic  feet  per  min- 
ute. The  compressors  are  equipped  with  com- 
pound steam  cylinders,  which  is  an  innova- 
tion in  oil  field  practice,  made  necessary  by 
the  present  high  value  of  fuel  oil.  A  "Booster" 
compressor,  capable  of  750  pounds  per  square 
inch  pressure,  is  installed  to  take  care  of 
starting  conditions  or  to  handle  an  excep- 
tionally deep  well. 

A  steam  pressure  of  150  to  160  pounds  will 
be  carried.  A  600-horsepower  Hoppes  Feed- 
Water  heater  has  been  installed  which  will 
deliver  water  to  the  boilers  at  a  temperature 
of  about  210  degrees  F.  Circulating  cooling 
water  for  the  compressor  jackets  is  supplied 
from  a  set  of  Cameron  piimps  so  interconnect- 
ed that  the  plant  will  never  be  forced  to  shut 
down  because  of  the  disability  of  any  one 
pump  to  work.  A  small  electric  lighting  unit 
has  been  installed  to  take  care  of  the  power 
plant  and  field  rig  lighting. 

The  exhaust  steam  from  the  air  plant  will  be 
used  for  oil  cooking  purposes,  obviating  the 
necessity  of  operating  separate  boilers  for  this 
purpose,  and  cutting  down  that  large  item  of 
expense. — Gulf  Coast  Oil  News. 
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GAS  AND  COMPRESSED  AIR 
BLOWPIPE 

The  illustration  shows  a  blowpipe  for  sold- 
ering, brazing,  etc.,  made  from  pipe  fittings. 
A  copper  or  brass  tube  about  %  in.  diameter 
is  filled  with  melted  lead  and  given  a  right- 
angle  bend  so  that  it  will  go  into  a  ^-in. 
tee  as  shown,  after  which  the  lead  is  melted 
out.  A  brass  or  fiber  bushing  is  then  driven 
into  a  ^-in.  short  nipple  and  drilled  out  to 
take  the  bent  tube,  which  should  make  a  close 
working  fit,  and  the  tube  is  driven  into  the 
bushing  and  the  bushing  screwed  into  the 
tee,  the  tube  turning  in  the  bushing  while  the 
nipple  is  being  screwed  in.  A  5^-in.  nipple 
about  three  inches  long  is  then  screwed  into 
the  end  of  the  tee  over  the  air  nozzle,  and  a 
J/^x^-in.  bushing  is  screwed  into  the  other 
end.  The  air  tube  should  be  adjusted  cen- 
trally in  the  ^x3-in.  nipple.  Valves  or  cocks 
are  used  to  regulate  the  flow  of  air  and  gas. 

The  apparatus  has  been  found  to  work  best 
when  the  air  flows  through  the  bent  tube  as 
shown  and  the  gas  is  led  through  the  straight 
portion  of  the  tee.  Any  size  or  shape  of 
nozzle  may  be  used,  depending  on  the  charac- 
ter of  work  to  be  heated. — H.  H.  Parker  in 
Power. 


SPEED-REDUCING   ATTACHMENT   FOR 
AIR  DRILLS 

BY     HARRY    F.     PANNEPACKER 

We  had  to  tap  over  twenty-four  hundred 
1^-in.  holes  in  special  treated  steel  plates 
made  into  large  structures,  the  shape  of  which 
allowed  the  use  of  air  machines  only.  The 
drilling  had  been  done  satisfactorily,  but  the 
problem  of  tapping  was  still  to  be  solved. 
The  thickness  of  the  plates  was  5  in.  Some 
holes  were  drilled  I'/ie  in-  in  diameter  half  the 
thickness,  the  remaining  half  being  drilled 
1^-in.  tap  size,  while  still  other  holes  were 
simply  drilled  blind  and  tapped  out  2^  in. 
deep.  Tapping  by  air  machine  had  heretofore 
been  out  of  the  question,  as  their  speed,  225 
r.p.m.,  equivalent  to  81  ft.  cutting  speed  on 
the  diameter  of  a  l->^-in.  tap,  was  too  high. 
The  air  pressure  was  78  lb.,  and  several  trials 
proved  most  unsatisfactory.  The  speed-reduc- 
ing attachment  shown  was  then  made  and  con- 
nected to  the  air  drill.  With  it  the  spindle 
speed  was  reduced  to  67.5  r.p.m.,  equaling  24.5 
ft.  cutting  speed,  and  the  results  were  satis- 
factory. 

Previously,  all  tapping  had  been  done  by 
hand,  a  gang  consisting  of  a  leader  and  two 
helpers,  whose  capacity  was  2^  holes  per 
hour.  With  the  speed  reducer,  from  15  to  20 
holes  per  hour  can  be  tapped,  a  distinct  ad- 
vantage being  gained  in  the  auxiliary  spindle, 
which  extracts  the  tap  at  increased  speed.  The 
machine  is  also  used  to  insert  the  threaded  riv- 
ets in  the  holes.  As  some  of  these  have  square 
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and  carried  up  to  the  handle  on  each  side  of 
the  air  drill,  gives  the  necessary  stiffness. 
The  cost  of  making  was  soon  covered  by  the 
gain  in  time  saved  and  labor  costs. — American 
Machinist. 


heads  of  the  same  size  as  the  taps,  this  is 
an  easy  task.  A  number  of  the  tap  rivets 
have  slotted  heads,  but  a  pair  of  special  sock- 
ets with  tongues  drive  them  very  nicely. 

The  machine,  briefly  described,  consists  of 
a  milled  flat  steel  body,  2^  in.  thick  by  10^ 
in.  long,  rounded  at  the  ends  and  containing 
the  four  steel  reducing  gears.  A  No.  5  Morse 
shank,  turned  with  the  first  pinion  A,  Fig.  2, 
of  the  train,  meshes  with  the  gear  B.  This  sec- 
ond gear  is  keyed  to  a  stud  shaft  that  also  car- 
ries a  pinion  C  and  socket  D,  from  which  is  ob- 
tained the  reversed  direction.  The  gear  E  com- 
pletes the  train  and  drives  the  socket  F.  Ball 
bearings  take  the  thrust.  A  brass  plate  screw- 
ed into  position  incloses  the  gears  from  the 
bottom,  while  extending  studs  of  the  two 
shafts  act  as  receivers  for  attachment  sockets 
for  taps,  etc.,  the  main  stud  running  in  the 
right-hand  direction  and  the  auxiliary  giving 
opposite  direction  at  increased  speed.  A  flat 
rod  G,  bolted  to  each  end  of  the  speed  reducer 


TO    KEEP    THE    SIPHON    CHARGED 


CONTROLLING    A    SIPHON 


The  objection  is  sometimes  raised  to  the  use 
of  a  siphon  in  draining  pits,  that  it  is  difficult 
to  regulate  the  flow  so  that  when  the  pit  is 
entirely  drained  the  pipe  will  draw  air,  neces- 
sitating priming  it  again,  and  this  continual 
priming  might  involve  more  labor  than  the 
direct  use  of  a  pump.  Regulation  of  the  flow 
of  a  siphon  to  any  degree  up  to  the  capacity 
of  the  pipe  can  be  secured  by  use  of  a  valve 
made  as  here  described  or  modified  to  suit 
any  particular  conditions  met  with  in  the  var- 
ious uses  of  a  siphon. 

The  essential  parts  are  shown  in  the  illus- 
tration and  consist  of  three  flanges  fitted  to 
the  discharge  end  of  the  siphon  pipe,  four  rods, 
a  compression  spring,  a  cone-shaped  piece  of 
wood  and  a  piece  of  rope.  One  flange  is 
screwed  to  the  end  of  the  siphon  pipe  and  con- 
nected to  a  second  flange,  by  the  four  rods 
equally  spaced.  The  cone-shaped  piece  of 
wood,  which  acts  as  the  disk  of  a  valve,  seats 
on  the  third  flange,  which   is  guided  by  the 
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four  rods  and  forced  to  its  seat  by  the  spring. 
The  rope  can  be  attached  to  the  lower  end  of 
the  wooden  cone  and  is  used  to  pull  the  disk 
away  from  the  mouth  of  the  pipe,  thus  regu- 
lating the  flow  of  water.  The  spring  at  all 
times  tends  to  return  the  disk  to  its  seat.  To 
make  a  better  job  the  cone  could  be  covered 
with    rubber  packing. 

In  operation,  the  longer  leg  of  the  siphon 
is  filled  with  water  and  the  other  end  placed 
in  the  pit  that  is  to  be  drained.  The  rope  is 
then  pulled,  and  the  water  in  flowing  from 
the  pipe  will  draw  the  water  from  the  pit,  the 
amount  of  water  flowing  being  controlled  by 
the  valve  opening.  To  stop  the  siphon,  the 
rope  is  released  allowing  the  disk  to  return 
to  its  seat,  thus  entrapping  the  water  in  the 
long  leg,  until  it  is  desired  to  start  the  siphon 
again.  This  means  is  preferable  to  the  common 
practice  of  throttling  the  intake. — James  M. 
Purcell  in  Power. 


SANDSTONE  QUARRYING  IN  THE 
UNITED  STATES 
The  above  is  the  title  of  Bulletin  124,  re- 
cently issued  by  the  Bureau  of  Mines.  Oliver 
Bowles,  the  author,  also  produced  last  year, 
"The  Technology  of  Marble  Quarrying."  Both 
are  admirable  pieces  of  work,  and  of  great 
value  in  their  respective  fields.  The  topics  are 
thoroughly  and  concisely  treated,  the  informa- 
tion presented  is  self  evidently  reliable  and 
embodies  gathered  data.  The  150  pages,  6  by 
9  in.,  of  the  present  issue  are  conscientiously 
filled  with  valuable  matter,  with  excellent  and 
pertinent  illustrations  and  without  a  super- 
fluous word.  The  matter  following  is  ab- 
stracted from  the  above  publication : 

ROCK   DRILLING   IN   SANDSTONE   QUARRIES 

The  two  chief  types  of  modern  drills  for 
quarry  work  are  the  tripod  or  bar  drill  and 
the  jackhamer.  The  former  is  a  reciprocating 
drill  mounted  on  a  tripod  or  attached  to  a 
bar  that  is  supported  by  four  legs.  When  the 
tripod  is  employed  it  must  be  moved  to  a  new 
position  for  each  hole  that  is  drilled.  When  a 
bar  is  used,  however,  a  line  of  holes  may  be 
drilled,  the  drill  being  moved  along  the  bar  and 
clamped  successively  in  new  positions.  Bar  or 
tripod  drills  are  usually  operated  by  steam. 

The  jackhamer  is  a  name  given  to  a  non- 
reciprocating  drill  operated  without  a  tripod 
and  provided  with  an  automatic  rotating  de- 


vice. It  employs  hollow  steel  bits,  through 
which  the  exhaust  passes  and  blows  the  cut- 
ting from  the, hole.  It  gives  the  best  service 
when  operated  by  compressed  air. 

ADVANTAGES  OF   COMPRESSED  AIR 

It  has  been  found  in  most  cases  that  com- 
pressed air  affords  certain  advantages  over 
steam  for  the  operating  of  quarry  machinery. 
Where  steam  is  used  in  quarries  there  is  us- 
ually a  great  deal  of  loss  by  condensation, 
and  the  variable  temperature  in  the  steam 
pipes  makes  it  difficult  to  prevent  leakage.  As 
a  result  of  these  losses  the  effective  pressure 
at  the  machine  may  be  very  much  lower  than 
the  normal  boiler  pressure.  When  air  is  used 
the  loss  in  pressure  under  similar  circum- 
stances is  not  nearly  as  great.  Moreover, 
when  drills  are  operated  by  steam,  water  must 
be  supplied  to  the  drill  hole,  in  order  to 
remove  the  cuttings.  This  arrangement  re- 
quires extra  labor  and  keeps  the  quarry  floor 
wet  or  muddy.  On  the  other  hand,  drills  of 
the  jackhamer  type  may  be  run  dry. 

If  steam  is  used  for  drills,  and  the  quarry 
is  of  wide  extent,  it  is  better  to  have  a  num- 
ber of  boilers  close  to  points  where  drilling 
operations  are  conducted  than  to  have  a  cen- 
tral boiler  house  and  to  conduct  the  steam  a 
long  distance  through  pipe  lines.  Where  elec- 
tric power  is  available  a  portable  compressor 
is  sometimes  used.  It  is  placed  close  to  the 
drill,  to  which  compressed  air  is  supplied 
through  wire-wound  hose.  [The  last  sentence 
evidently  suggests  the  well  known  electric  air 
drill.] 

The  time  required  to  move  drills  from  one 
position  to  another  in  drilling  rows  of  holes 
is  an  important  consideration,  especially  in 
thin-bedded  quarries,  where  the  holes  are  shal- 
low and  frequent  moves  are  necessary.  In  this 
respect  the  jackhamer  offers  certain  advan- 
tages, as  it  is  held  with,  the  hands  and  no 
adjustment  of  supports  is  necessary.  In  gen- 
eral, a  better  time  efficiency  is  obtained  where 
jackhamers  are  used  than  where  tripod  drills 
are   employed. 

DRILL    STEEL 

The  nature  of  the  drill  steel  is  an  important 
consideration  in  sandstone  quarrying,  as  the 
sand  acts  as  an  abrasive  and  the  drill  rapidly 
loses  its  gage.  Narrow  wings  wear  off  rap- 
idly, and  consequently  the  drill  steel  should 
be  shaped  with  a  view  of  keeping  as  much 
steel  as  possible  near  the  circumference.     An- 
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other  important  consideration  is  provision  for 
adequate  clearance.  Most  sandstone  is  cut 
rapidly,  and  in  order  that  drills  may  give 
efficient  service  grooves  of  sufficent  size  should 
be  provided  to  permit  the  cuttings  to  be  re- 
moved without  difficult. 

Drill  bushings  are  commonly  hexagonal.  It 
has  been  found  by  some  quarrymen  that  square 
bushings  are  preferable,  as  the  flat  angles  of 
a  hexagonal  shank  wear  off  quickly.  One 
company  found  by  experience  that  where  a 
hexagonal  shank  would  last  one  month  a 
square  shank  would  last  a  year. 

In  finishing  a  drill  hole  one  quarryman  rec- 
ommends the  use  of  a  pointed  drill,  in  order 
to  bring  the  hole  to  a  point.  This  tends  to 
promote  straight  splitting,  for  with  a  flat-bot- 
tomed hole  the  break  may  run  off  to  one  side, 
whereas  with  a  pointed  hole  it  inclines  rather 
to  run  straight  from  the  point,  as  is  illus- 
trated in  Fig.  1. 

RATE    OF    DRILLING 

The  rate  of  drilling  is  probably  more  var- 
iable in  sandstone  than  in  any  other  kind  of 


rock,  on  account  of  the  variable  hardness.  A 
rate  recorded  in  northern  Ohio  sandstone  is 
38  seconds  per  foot  for  a  1^-inch  hole.  In 
the  quartzite  near  White  Haven,  Pa.,  holes  of 
^2 -inch  diameter  are  drilled  3  inches  deep  in 
'about  35  seconds.  Thus,  for  holes  of  the  same 
size  this  particular  grade  of  Ohio  sandstone  is 
drilled  about  45  times  as  fast  as  the  quart- 
zite. 

THE    "ditcher"    or    CIRCLE-CUTTING    DRILL 

In  northern  Ohio  blocks  for  making  grind- 
stones are  quarried  in  cubical  form  and  the 
corners  scabbled  off  and  wasted.  In  certain 
southeastern  Ohio  quarries  a  more  efficient 
method  is  employed  for  cutting  out  the  circu- 
lar stones.  An  air-driven  drill  of  special  type 
is  employed  to  cut  a  circular  trench  in  the 
quarry  and  thus  produce  blocks  of  the  de- 
sired diameter  at  a  single  operation. 

The  "ditcher"  is  supported  by  tripod  legs 
and  by  a  vertical  bar  which  fits  into  a  square 
hole  4  by  4  inches  in  the  rock  surface.  This 
hole  is  made  quickly  by  drilling  three  paral- 
lel rows  of  three  holes  each  with  a  small  ham- 
mer drill,  and  by  cutting  out  the  intervening 
masses  with  a  pick.  The  drilling  machinery 
is  attached  to  one  end  of  a  heavy  crossbar, 
and  a  counterbalance  weight  is  attached  to  the 
other  end.  It  is  rotated  by  a  worm  gear.  The 
diameter  of  the  circle  to  be  cut  may  be  varied 
by  bolting  the  drill  attachments  in  different 
holes  on  the  bar.  In  cutting  a  7-foot  circle 
the  steel  is  changed  for  about  every  6  inches 
of  depth,  each  successive  drill  being  about 
34-inch  smaller  on  account  of  the  loss  of 
gage  by  wear.  A  four-pointed,  star-shaped 
drill  head  is  employed.     A  sharp-pointed  bar 
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is  used  to  trim  and  straighten  cuts  where  they 
meet  other  cuts.  It  is  claimed  that  a"ditcher" 
will  cut  as  many  square  feet  per  day  as  a 
channeling  machine.  It  also  takes  much  less 
time  to  set  up,  as  no  tracks  are  required. 

By  the  method  used  in  northern  Ohio  square 
blocks  are  quarried  and  then  subsequently 
scabbled  to  a  round  shape,  whereas  by  the 
"ditcher"  method  one  operation  is  saved,  as 
they  are  cut  in  circular  form  in  the  quarry. 
There  is  also  a  considerable  saving  of  mater- 
ial by  the  "ditcher"  method.  When  square 
blocks  are  scabbled  the  corners  are  entirely 
wasted,  whereas  by  using  the  circle-cutting 
device  small  grindstones  may  be  cut  out  of 
the  corner  pieces,  and  the  waste  thereby  be 
greatly  reduced. 

The  drill  hole  for  making  the  floor  break 
is  made  by  means  of  an  air  drill  which  slides 
on  a  horizontal  bed  as  illustrated  in  Fig.  2. 
The  drill  is  kept  in  position  by  the  operator 
by  means  of  a  hinged  handle  and  crossbar. 


SAND    BLAST   FOR    CLEANING 
FORCINGS* 

The  importance  of  the  sand  blast  as  an 
efficient  agent  for  cleaning  forgings  large  or 
small  is  unquestioned.  Sand  blast  machines 
as  now  perfected  give  effective  results  in  reg- 
ular practice,  saving  time,  labor  and  expense. 

THE    SAND 

Where  sand  is  used  for  cleaning,  it  is  natur- 
ally a  matter  of  constant  and  primary  expense, 
with  quality  of  grit  an  important  consideration. 
Sand  should  be  sharp  and  clean,  free  from 
clay  ■and  other  foreign  substances  which  go  to 
create  dust  and  diminish  the  abrasive  quali- 
ties, and  with  necessary  hardness.  Further, 
the  sand  should  be  thoroughly  dry  before  be- 
ing used,  but  not  overheated  to  destroy  its 
strength  and  cohesive  qualities.  A  coarse 
beach  sand  seems  to  be  in  general  use  in  many 
instances,  with  grains  from  1/32  to  1/16  in. 
in  diameter.  Cape  May  grit  as  well  is  rec- 
ognized as  an  eflfective  sand-blast  agent. 

The  efficiency  of  a  sand-blasting  process  de- 
pends to  a  large  degree  upon  the  amount  of 
usable  sand  remaining  after  the  charge,  and 
this  has  led  to  the  perfection  of  apparatus 
for  separating  the  used  and  good  sand  from 
dust  and  dirt.     Moderate   air  pressures   lend 
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particular  assistance  in  preserving  the  sand 
and  its  essential  qualities  for  multiplied  ser- 
vice. 

SHOT    BLASTING 

Shot-blasting  has  taken  the  place  of  sand- 
blasting in  many  forge  "shops,  and  has  not  only 
proved  superior  in  working  qualities,  but  in 
economy  as  well.  Ordinarily,  shot  of  a  dia- 
mond formed  grit  is  used,  consisting  of 
crushed  steel  or  chilled  iron  shot,  angular  in 
shape  and  with  all,  if  not  more,  of  the  cutting 
qualities  of  sand,  presenting  a  substantial  re- 
sistance to  impact.  This  shot  varies  in  diam- 
eter from  1/40  to  /60-in.,  being  made  in  differ- 
ent sizes  selected  for  use  in  accordance  with 
the  desired  finish.  Shot  of  this  nature  does 
not  break  up,  and  being  much  cleaner  than 
sand,  produces  less  dust.  Moreover,  it  endures 
much  longer,  a  small  charge  of  from  150  to 
200  pounds  being  capable  of  constant  utility 
for   an   extended  period. 

Forgings  are  cleaned  in  this  way  in  from 
20  to  25  minutes,  having  the  appearance  of 
dull  nickel  plate  when  finished.  Scoured 
down  to  the  metal  in  this  manner  with  entire 
elimination  of  scale,  the  cost  of  further  ma- 
chining naturally  is  considerably  reduced. 

THE     NOZZLES 

The  arrangement  of  the  sand  spray  or  nozzle 
in  sand-blast  work  is  a  matter  of  no  small 
consequence,  as  its  proper  adjustment  is  not 
only  a  decided  factor  in  the  proper  cleaning 
of  the  forgings,  but  in  increased  output,  also 
relating  directly  to  the  air  consumption.  For 
entirely  efficient  operation,  forgings  ordin- 
arily seem  to  require  a  direct  medium  high- 
pressure  blast  action  with  nozzles  not  more 
than  six  to  eight  inches  distant. 

Nozzles  through  which  both  the  air  and  sand 
mixed  are  shot,  varying  in  size  up  to  J^-in.  and 
larger,  wear  rapidly,  due  to  the  abrasive  na- 
ture of  the  sand,  and  this  becomes  a  matter  for 
constant  attention.  The  deterioration  of  noz- 
zles should  not  be  allowed  to  go  too  far,  as 
the  increase  in  air  consumption  through  this 
impairing  is  likely  to  become  exceedingly  ex- 
pensive, and  also  reduce  materially  the  effi- 
ciency of  the  machine;  nozzles  where  required 
should  be  replaced  regularly.  In  some  shops 
blast  outlets  will  last  only  from  two  to  three 
days,  while  in  others,  employing  malleable 
iron  nozzles,  a  correct  orifice  is  retained  for 
two,  three  or  more  weeks. 
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AIR     PRESSURES 

Air  pressures  from  20  pounds  up  to  40,  60 
and  80  pounds  are  found  to  give  good  results, 
the  first  noted  being  for  aluminum  and  brass 
castings,  the  intermediate  pressures  for  forg- 
ings  and  the  like,  and  the  last  noted  primarily 
for  steel  castings.  In  current  practice,  the 
average  air  pressure  varies  from  about  40  to 
80  pounds  per  square  inch.  Beyond  these 
basic  considerations,  it  is  often  maintained 
that  the  latter  figure  (80  pounds)  is  practi- 
cally a  minimum  pressure  for  the  satisfac- 
tory sand-blasting  of  different  classes  of  forg- 
ings,  and  even  still  higher  when  available, 
as  it  wrill  result  in  quicker  and  more  econom- 
ical work  while,  with  but  possibly  a  few  minor 
exceptions,  no  possible  injury  to  the  material 
can  ensue.  In  this,  on  the  other  hand,  con- 
sideration must  be  given  to  the  fact  that  the 
higher  the  air  pressure,  the  quicker  the  sand 
is  destroyed,  but  the  actual  work  done  depends 
decidedly  upon  the  velocity  of  the  blast. 

Considerable  modern  equipment  operating 
at  less  than  80  pounds  per  square  inch  is 
arranged  with  special  motor-driven  air  com- 
pressors to  eliminate  the  loss  of  power  which 
is  usually  evidenced  in  utilizing  any  main  air 
line  installed  for  other  plant  service.  This 
not  only  adds  to  the  efficiency  of  the  machine 
but   reduces    the   cost  of  operation. 

PRESSURE    REDUCERS     AND    WASTE    OF     POWER 

Allied  with  the  subject  of  air  pressure  is 
that  of  the  use  of  reducing  valves  on  air  lines. 
Loss  in  pressure  reduction  from  high  to  low 
should  be  avoided,  as  after  15  or  16  pounds 
pressure  the  velocity  rises  very  slowly.  On 
this  point  one  of  the  well-known  makers  of 
sand-blast  apparatus  gives  a  concrete  example 
to  illustrate  the  loss  in  the  employment  of  re- 
ducing valves,  as  follows  : 

A  J/<-in.  nozzle  with  air  at  40  pounds  gauge 
pressure  discharges  196  cu.  ft.  of  free  air  per 
minute,  and  to  compress  this  volume  of  air 
at  40  pounds  gauge  pressure  requires  24  horse- 
power. Should  a  reducing  valve  be  employed 
on  a  line  carrying  80  pounds  pressure  to  re- 
duce to  40  pounds,  it  would  require  35  horse- 
power to  compress  196  cu.  ft.  of  free  air,  with 
the  obvious  result  that  the  use  of  a  reducing  . 
valve  in  this  instance  would  mean  a  direct 
waste  of  11  horsepower  for  each  J^-in.  nozzle. 

SAND     BLASTING     OIL     COATED     FORCINGS 

In  the  matter  of  heat-treated  parts  there  is 
sometimes  a  question  as  to  the  action  of  the 


quenching  oil  in  adhering  to  the  material  and 
interfering  with  rapid  and  efficient  sand-blast- 
ing, due  to  the  abrasive  becoming  saturated 
with  oil  or  because  it  would  seem  likely  to 
produce  a  sort  of  gummy  surface,  where  the 
parts  inay  have  aged  before  being  sand-blast- 
ed. Actual  practice  and  results,  however,  indi- 
cate that  this  is  not  in  any  way  a  noticeable 
impediment  to  the  speed  of  operation.  Many 
cases  may  be  found  where  heat-treated  parts 
have  been  taken  directly  from  the  quenching 
bath  covered  with  oil  and  subjected  to  the 
sand-blast,  with  the  sand  capable  of  use  again 
and  again  during  a  period  of  from  three  to 
four  hours. 

HOW    THE    SAND    BLAST    PAYS 

The  sand-blast  makes  possible  an  average 
saving  of  25  to  50  per  cent,  in  tool  upkeep  and 
machinists'  time ;  it  not  only  speeds  up  pro- 
duction, but  insures  the  delivery  of  a  perfectly 
clean  forging.  Beyond  this  the  appearance  of 
the  forging  is  improved,  the  defects  are  un- 
covered and  the  expense  of  useless  machin- 
ing is  avoided.  And  all  of  this  naturally  infers 
a  better  price  for  the  product.  That  the  sand- 
blast machine  is  the  best,  quickest  and  most 
effective  way  to  clean  material  of  this  nature 
is  continually  being  demontsrated  in  actual 
practice  in  many  forge  shops. 

PROTECTING  THE   WORKMAN 

The  former  dangers  to  workmen  have  been 
minimized  by  correct  installations  for  dirt  and 
dust  removal.  In  recent  years  this  subject 
has  been  given  wide  attention.  Arrangements 
are  now  possible  with  different  types  of  per- 
fected control  apparatus,  to  make  constant 
change  of  air  every  two  to  five  minutes  or 
more  to  insure  proper  aonditions  in  sand- 
1)last  rooms,  as  well  as  to  provide  for  the  effi- 
cient removal  of  dust  and  dirt,  as  sand-blast- 
ing at  best  is  not  the  most  desirable  of  shop 
operations. 

vSand-blast  helmets,  gloves,  goggles  and  sim- 
ilar apparatus  also  have  been  perfected  to  a 
fine  point  to  make  sand-blast  work  possible 
with  proper  operating  environments,  and  elim- 
inating unfavorable  conditions  existing  in  the 
earlier  days.  Respirators  are  available  for 
use  when  adequate  provision  for  exhausting 
dust  from  the  room  is  wanting.  Operators' 
hoods,  as  well,  are  in  service,  such  being  con- 
nected with  a  low-pressure  air  supply  line  to 
maintain  them  free  from  dust  particles.  That 
it  is  to  an  employer'^  advantage  to  adopt  such 
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equipment  is  hardly  to  be  mentioned  in  the 
case  of  the  progressive  shop,  as  it  naturally 
brings  far  better  and  more  beneficial  service 
and  results  in  the  full  accomplishment  of  max- 
imum production,  at  the  same  time  eliminating 
the  dangers  of  unhealthy  working  quarters  for 
the  operator. 

The  selection  of  equipment  is  of  particular 
importance  for  the  proper  scouring  or  clean- 
ing of  forgings.  The  right  machine  for  the 
desired  service  is  necessary  for  greatest  effi- 
ciency, and  careful  consideration  should  be 
given  to  different  types  of  machines  and  their 
qualifications  to  bring  about  an  installation  of 
advantage,  profit,  and  utmost  utility  for  the 
forging  work  and  plant  service  to  be  accom- 
plished. 
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HAMMER     HANDLE     FOR     WIRE     WINDING 

TIGHT    WIRE    WINDING    HOLDS    THE 
HOSE  ON  THE  FITTING 

Some  time  ago  the  writer  was  employed  in 
repairing  riveting  machines  and  their  appur- 
tenances for  a  gang  of  riveters  on  tank  work. 
All  the  rivets  were  driven  cold,  the  men  were 
all  paid  by  the  piece  and  strike  conditions  pre- 
vailed. The  wear  and  tear  on  equipment  under 
these  circumstances  was  very  severe,  but  in 
no  place  was  it  more  marked  than  in  the  way 
the  fittings  were  constantly  pulling  out  of  the 
tail  or  buck  hose.  We  are  carrying  no  lb. 
air  pressure  on  the  lines,  and  this,  coupled 
with  rough  handling,  would  pull  out  fittings 
some  days  faster  than  a  man  could  put  them 
in.  AH  sorts  of  patent  clamps  were  tried,  but 
none  proved  equal  to  this  job. 

I  was  about  to  give  up  in  disgust  when  one 
of  the  gang  told  me  of  a  tool  that  solved  the 
problem  in  the  neatest  way  that  I  have  ever 
seen  during  15  years  of  construction  work. 

He  took  a  hammer  handle,  sawed  off  a 
piece  6  to  8  in.  long,  then  bored  two  ^^  in. 
holes  through  it;  the  first  J^  in.  from  the  end 
of  the  handle,  the  other  parallel  and  approx- 
imately I  in.  further  up  the  handle,  as  shown 
in  the  sketch.  He  then  pressed  the  end  of 
a  wire  of  about  16  gage  through  the  holes, 
as  shown  below.  The  wire  was  pulled  through 
hole  A  until  4  or  5  in.  protruded.    It  was  then 


clamped  in  the  vise  along  with  the  fitting  which 
had  been  previously  forced  into  the  hose,  and 
the  wire  was  then  tightly  wound  over  the  hose, 
the  tension  being  regulated  by  lightly  holding 
the  wire  against  the  handle,  with  the  hand 
at  B.  Having  the  wire  and  hose  clamped  in 
the  vise,  my  man  commenced  to  wind  the  wire 
down  the  length  of  the  fitting  as  tight  and  close 
as  ever  a  wire  was  wound  on  a  spool ;  then 
back  with  three  or  four  turns  to  the  starting 
point,  and  there  the  two  ends  were  twisted 
together  with  pliers  in  the  ordinary  manner, 
and  the  job  is  done  to  stay.  It  is  hard  to 
believe  what  an  enormous  pull  can  be  exerted 
on  that  wire.  In  fact,  the  novice  at  his  first 
attempt  will  probably  pull  his  wire  in  two 
several  times  before  he  gets  the  correct  no- 
tion of  the  pull  he  is  exerting.  But  in  no 
case  will  the  fitting  ever  again  pull  out.  In 
hundreds  of  cases  I  have  never  known  a 
blow-out.  Neither  use,  pressure  nor  abuse  has 
any  effect  on  a  joint  well  made  in  this  manner 
— the  hose  always  wears  out  first,  before  the 
fitting  gives  trouble. 

This  work  was  all  done  on  54  in-  and  i  in. 
hose,  but  there  is  no  reason  why  it  should  not 
do  for  any  size,  or,  in  fact,  in  any  place  where 
it  is  desired  to  do  a  snug,  tight  job  of  winding 
wire.  The  convenience  of  the  tool  is  further 
enhanced  by  the  fact  that  it  is  cheap,  can  be 
made  anywhere,  any  time,  by  anyone,  and 
can  always  be  depended  on  to  do  a  tight,  neat 
job. — H.  B.  McDermid  in  Engineering  and 
Contracting. 


LINCOLN  HIGHWAY  AND  LINCOLN 
AIR    WAY 

Cross-country  flying  over  the  Lincoln  High- 
way is  expected  to  be  the  first  result  obtained 
in  the  movement  of  developing  aeronautics  in 
this  country.  Air  craft  abroad  have  been 
brought  to  a  high  state  of  efficiency  in  the 
past  two  years,  and  tremendous  possibilities 
for  them  are  promised  by  those  in  authority. 
Commenting  on  the  situation  Lieut-Col. 
George  O.  Squires,  U.  S.  A.,  head  of  the  avia- 
tion section  of  the  army,  says :  "It  occurs 
to  me  that  since  we  have  the  Lincoln  Highway 
laid  out  for  automobiles,  why  couldn't  we  go 
along  that  same  route  and  have  reserve  land- 
ings with  gasoline  and  mechanics  and  'first 
aid'  in  each  of  these  reservations,  so  that  one 
can  start  across  the  continent  and  have  a 
Lincoln  Airway  over  the  Lincoln  Highway^'' 
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WIND   POWER 

BY    W.    H.    BOOTH 

Is  it  worth  while  to  utilize  the  wind  except 
for  small  country  work?  This  is  doubtful.  A 
few  years  ago  a  modern  type  windmill  was  set 
up  in  London  to  generate  electricity,  a  special 
throw-over  switch  being  employed  between  the 
driven  dynamo  and  the  electrical  storage  bat- 
tery, so  as  only  to  utilize  the  mill's  effort  when 
this  was  equal  to  the  required  voltage.  Ex- 
perience has  shown  that  even  the  makers  of 
windmills  are  strangelj'  ill-informed  on  the 
principles  upon  which  they  work  and  of  the 
power  they  should  generate. 

If  a  wind  blows  at  a  velocity  which  shall  be 
called  1,  and  a  given  mill  performs  1  horse- 
power with  that  wind,  why  should  it  do  eight 
times  as  much  work  with  a  wind  of  a  velocity 
of  2?  Many  men  will  say  that  the  work  varies 
as  the  square  of  the  velocity  of  the  wind,  but 
the  true  ratio  is  theoretically  as  the  cube.  To 
prove  this  let  a  time  of  one  hour  be  taken. 
Then  in  the  first  case  a  length  of  ^ne  mile 
of  air  passes  the  mill  in  one  hour.  In  the 
second  case,  the  velocity  being  double,  there 
will  be  two  miles  of  wind  passing.  But  the 
energy  in  a  moving  body  varies  with  the 
square  of  the  velocity.  Each  of  the  two-mile 
lengths  of  wind  has  2  times  the  energy  of  a 
mile  of  one-mile  wind.  Therefore,  2"  must 
be  multiplied  also  by  the  weight  of  ratio 
passing  in  unit  time,  and  the  final  power  ratio 
is  as  2'   :  2^  or  8. 

Rankine,  who  treated  on  windmills,  was  not 
very  clear  in  his  statement  of  efficiency,  for 
he  speaks  of  the  cylinder  of  wind  in  which  the 
mill  revolves  as  though  he  had  the  full  face 
of  the  mill  in  mind,  and  not  merely  that 
fraction  of  the  face,  usually  60  to  70  per 
cent,  of  its  area,  which  is  occupied  by  the 
sails.  This  fraction  alone  is  acted  upon  by 
the  wind.  The  actual  energy  in  the  wind  per 
pound  is  represented  by  the  expression,  E  =  z*' 
-^  2g  where  v  =  the  wind  velocity  per  second, 
and  g  =^  32.2  or  gravity,  E,  being  in  foot- 
pounds. The  weight  of  air  which  comes  into 
the  calculation  is  about  one-thirteenth  of  the 
area  of  the  mill  sails  multiplied  by  the  vel- 
ocity of  the  wind  and  feet  per  second.  The 
area  of  sail  is  of  course  the  area  on  a  flat 
surface,  not  the  actual  area  of  the  inclined 
sail.  Having  found  the  theoretic  form,  not 
more  than  a  fourth  should  be  accepted  as 
brake    horse-power,    and    about    half   this    as 


pump  horse-power.  A  pump  ought  to  do  bet- 
ter than  give  a  50  per  cent,  efficiency,  but 
experience  of  actual  windmill  pumps  has  dem- 
onstrated so  much  bad  and  inferior  work  that 
it  is  unsafe  to  count  on  more.  To  begin  with, 
the  pump  rod  gland  is  not  apt  to  be  liberally 
proportioned,  and  it  must  either  leak  or  be 
too  tightly  screwed  up,  as  to  which  more  anon. 
Pump  barrels  are  not  always  bored  parallel, 
and  a  bucket  without  load  on  it  and  only  about 
4  ins.  diameter  has  been  known  to  grip  its  bar- 
rel so  tightly  as  to  require  a  pull  of  140  lb. 
to  move  it.  A  windmill  pump  ought  to  have 
a  solid  grooved  bucket  of  great  length,  so  as 
to  be  frictionless.  It  must  be  larger  than  an 
ordinary  pump  bucket,  because  it  has  so  short 
a  stroke  and  so  slow  a  movement,  at  times, 
that  if  not  run  long  it  would  pass  too  much 
water  by  way  of  its  water  packed  grooves. 
Very  many  windmills  are  made  single-acting 
as  to  the  pump.  There  is  no  harm  in  the 
single-acting  pump  if  this  is  balanced.  But 
very  often  it  is  not  balanced,  and  herein  lies 
the  secret  of  the  leaking  gland.  The  mill 
cannot  start  the  pump  on  a  working  stroke 
with  a  light  wind.  Once  stopped,  the  mill  can 
only  start  again  when  the  wind  blows  strong- 
ly. So  the  gland  is  made  to  leak,  and  a  light 
wind  can  tug  at  the  bucket,  and  force  water 
through  the  leaking  gland  until  the  barrel  is 
empty,  and  away  runs  the  mill  merrily  on  the 
down  stroke,  and  accumulates  energy  to  help 
it  up  the  up  stroke.  This  is  bad  engineering,  and 
single-acting  pumps  ought  to  be  balanced  by 
means  of  balance  weights  placed  high,  near 
the  mill  crank,  unless  the  mill  is  one  of  those 
which  drives  by  bevel  wheels  and  a  vertical 
shaft. 

Too  much  should  not  be  expected  from  a 
windmill,  and  for  this  reason  the  work  should 
be  balanced,  and  the  machinery  to  be  driven 
should  be  carefullly  and  accurately  made  in 
order  to  secure  the  best  possible  efficiency. 
Only  thus  can  the  best  be  got  out  of  the  mill, 
for  with  such  care  the  mill  will  not  only  do 
better  from  the  fair  winds,  but  will  utilize 
winds  that  would  not  move  a  poorly  made 
mill  or  pump  overdone  by  packing — devel- 
oped friction. 

The  windmill  as  a  very  serious  small  power 
hardly  deserves  so  much  notice  as  above  given 
to  it,  and  is  often  used  where  it  would  be 
better  to  employ  an  electric  motor.  For  small 
house  water  supplies  the  windmill  will  serve 
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verj-  well  if  arranged  in  conjunction  with 
a  large  storage  tank.  Usually  a  windmill  will 
work  eight  hours  a  day,  but  it  may  frequently 
happen  that  it  will  stand  idle  two  or  three 
days  in  succession,  and  the  worse  the  mill  is 
in  respect  of  balance  and  workmanship  the 
less  it  will  do  in  light  winds.  As  soon  as  a 
serious  amount  of  work  is  demanded,  the  ut- 
most caution  should  be  exercised  in  deciding 
upon  wind  as  the  motive  power.  In  a  country 
house  there  should  be  at  least  a  week's  stor- 
age of  water,  for  though  it  may  be  true  that 
a  mill  will  do  an  average  of  eight  hours'  work 
per  day,  some  of  this  average  is  made  up  of 
sixteen-hour  days,  and  there  are  very  short 
days   in  between. 


THE    REVOLVING    DOOR    FOR    THE 
SAND    BLAST    ROOM 

Devices  for  the  protection  of  the  sand  blast 
operator  are  continually  developing,  each  hav- 
ing its  special  adaptation  to  certain  condi- 
tions. The  revolving  door  in  familiar  use  for 
the  entrances  of  public  buildings  has  been 
found  of  value  for  placing  work  in  the  sand 
blast  room  and  sucessively  removing  the  same 
without  interruption  of  operation.  The  quad- 
rants of  the  floor  formed  by  the  angles  of  the 
wings  are  converted  into  shelves,  revolving 
with  the  door,  and  upon  these  are  placed  the 
articles  to  be  sandblasted.  When  the  door 
is  given  a  half  turn  and  the  articles  are  ex- 
posed within  the  chamber,  blast  jets  play  upon 
them  directed  by  an  operator  outside  the  room 
on  the  other  side,  who  looks  in  through  a 
screened  window. 


CEMENT  GUN  SAVES  A  BIG  CHIMNEY 

An  old  octagonal  brick  chimney  125  ft.  high 
and  12  ft  diameter,  belonging  to  the  Solway 
Process  Company,  Detroit,  had  become  badly 
weathered  so  that  large  quantities  of  mortar 
had  fallen  out  of  the  joints  and  much  of  the 
brick  was  eaten  away  to  a  depth  of  several 
inches.  The  exterior  surface  was  first  cleared 
by  the  removal  of  all  loose  material  and  then 
the  entire  structure  was  enclosed  by  triangular 
wire  mesh  furred  out  about  1  in.  all  around 
and  upon  this  concrete  was  shot  by  cement 
guns  forming  a  solid  mass  with  a  minimum 
thickness  of  2  in.  The  air  pressure  employed 
was  50  lb.  and  the  cost  of  the  job  about  $1500. 


A    "LITTLE     DAVID"    DRILL    BORES    A 
BIG  CYLINDER 

The  half  tone  above  illustrates  the  facili- 
ty with  which  pneumatic  tools  may  be  applied 
to  various  uses  other  than  those  for  which 
they  are  normally  employed.  The  photo  comes 
to  us  from  a  gold  mine  in  Canada  and  shows 
how  a  "Little  David"  pneumatic  drill  was  con- 
nected up  for  driving  a  big  boring  bar.  The 
air  compressor  cylinder  which  is  being  rebored 
is  38  inches  in  diameter.  The  drill  spindle, 
it  will  be  seen,  is  connected  directly  to  the 
worm  shaft,  which  gives  it  the  necessary  ad- 
vantage in  power  and  also  produces  the  requir- 
ed slow  rotation  for  the  cutter  head.  It  would 
seem  to  be  quite  unnecessary  to  say  that  the 
job  was  a  complete  success  both  mechanically 
and  also  in  the  saving  of  expense. 


Japan  built  her  first  locomotive  about  two 
years  ago,  and  now  she  is  exporting  loco- 
motives. '  Recently  she  sent  two  to  Saigon, 
Cochin  China,  for  the  French  Railways  there. 
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PARADOXICAL   CARBON   MONOXIDE 

BY   CHARLES   S.   PALMER 

This  is  a  story  about  one  of  the  queer  things 
that  are  continually  happening  in  the  limitless 
field  of  chemical  discovery ;  for,  if  the  dear 
public  only  knew  it,  there  is  more  of  the 
novel  and  sensational  in  the  good  Journals 
of  the  American  Chemical  Society,  than  there 
is  in  the  last  war  bulletin  or  the  last  "thriller" 
of  the   best-selling  novel. 

This  story  has  to  do  with  what  the  chemist 
calls  "carbon-monoxide,"  for  short.  This  car- 
bon-monoxide is  a  very  common  substance, 
and  a  weird  chemical  paradox.  It  is  a  color- 
less gas,  without  any  decided  taste  or  odor, 
but  with  an  inherent  antipathy  toward  human 
life ;  that  is  one  side  of  its  character.  The 
other  side  is  that  it  is  probably  a  common 
go-between  in  that  wonderful  alchemy,  where- 
by the  green  chlorophyl  umbrella  of  green 
leaves,  and  the  sunlight,  play  their  continual 
duet  of  reducing  the  carbonic  acid  of  the  air, 
to  the  sugar-like  substances  on  which  animal 
life  of  the  globe  depends.  And  that  is  quite 
enough  of  a  proposition  for  one  small  sub- 
stance to  tackle. 

Now,  in  a  way,  we  are  familiar  with  this 
witch,  carbon-monoxide.  It  is  the  stuff  which 
burns  with  that  beautiful  blue-green,  or  green- 
blue  flame  in  the  bottom  of  the  humble  candle 
flame.  It  is  the  same  stuff  which  shows  the 
almost  colorless  flame  when  fresh  coal  is  add- 
ed to  a  fire.  It  shows  well  in  the  common  gas 
range,  with  the  same  blue-green  flame. 

We  are  also  very  familiar  with  the  same 
gas,  when  it  furnishes  our  papers  with  the 
laconic  note  that  Mr.  So-and-so  committed 
suicide  by  "turning  on  the  gas"  and  forgetting 
to  turn  it  off.  For  this  carbon-monoxide  is  a 
large  part  of  common  city  gas,  especially  when 
it  is  what  is  called  "water-gas" ;  and  this 
water-gas  would  work  deadly  havoc  with  civ- 
ilized humanity  were  it  not  for  the  fact  that 
to  get  common  gas  to  give  light  as  well  as 
heat,  it  is  customary  to  "carburet"  the  gas 
with  some  cheap  oil ;  and  as  this  cheap  car- 
buretting  gas  is  itself  bad  smelling,  and  gives 
common  city  gas  most  of  its  bad  ordor,  it  also 
serves  to  warn  careless  humanity  when  "the 
gas  is  leaking."  And  so  it  comes  about  that 
water-gas,  though  very  poisonous,  on  account 
of  the  large  quantity  of  this  same  carbon-mon- 
oxide gas,  actually  poisons  very  few  people, 
because    the    dangerous    leak    is    so    well    and 


promptly  advertised  by  the  bad  smelling  car- 
buretting  gas.  Thus  we  are,  albeit  uncon- 
sciously, very  closely  associated  with  the  hero- 
ine of  this  story,  the  tantalizing  carbon  mon- 
oxide. 

But  now  the  strange  part  of  this  narrative 
comes  in.  If  this  carbon-monoxide  gas  is  so 
common  in  such  common  processes  as  the 
burning  of  coal  on  the  one  hand,  and  in  the 
reduction  of  carbonic  acid  gas  on  the  other 
hand,  why  does  it  not  accumulate  in  some 
corner  of  Mother  Nature's  laboratory?  Why 
should  we  not  find  it  in  convenient  hiding  in 
a  thousand  places  ?  Why  should  we  not  run 
across  it  every  now  and  then — not  in  the  ani- 
mal world,  for  it  is  really  poisonous  to  most 
animals,  perhaps  to  all — why  should  we  not 
find  it  at  least  quite  common  in  some  nook  of 
the  vegetable  world  For  the  fact  is,  and  we 
have  told  it  by  our  series  of  queries — the  fact 
is  that  this-  carbon-monoxide  gas  has  not 
been  commonly  found  in  the  vegetable  world. 
And  that  is  all  the  more  strange,  because  the 
air  food  of  most  green  plants  must  go  through 
a  stage  where  it  is  something  very  much  like 
carbon-monoxide.  Perhaps  the  real  reason  is 
that  we  do  not  yet  know  that  this  witch,  car- 
bon-monoxide, is  not  very  common  in  plants, 
green  plants  particularly.  And  back  of  that 
statement  is  another  which  one  might  make 
with  a  large  degree  of  safety.  Perhaps  it  is 
not  known  to  be  common  because  it  has  not 
been  looked  for.  For  it  is  a  curious  fact  in 
chemical  progress,  that  there  are  lots  of  things 
which  are  not  found  till  they  are  looked  for,  in 
the  hide-and-seek  of  inventive  carelessness. 
A  similar  thing  was  true  of  the  finding  of 
argon  and  its  attendant  throng  of  inactive  ele- 
ments in  common  air.  Though  the  first  facts 
which,  if  followed  up  might  have  told  our 
great-great  grandfathers,  were  known,  yet  they 
were  not  followed  up,  till  another  set  of  facts 
forced  the  issue — and  so  argon  and  her  attend- 
ants came  out  into  the  open.  A  somewhat  sim- 
ilar thing  was  true  of  that  sensational  ele- 
ment, radium;  though,  when  it  was  once  well 
guessed  at,  it  still  took  many  months  of  frac- 
tioning  out  to  get  even  a  microscopic  sample 
of  the  most  revolutionary  element  of  all — 
radium.  But  this  is  not  the  story  of  radium. 
The  finding  out  of  one  binding  place  of  car- 
bon-monoxide came  about  in  a  curious  way. 
We  do  not  need  to  be  told  that  one  result  of 
the  war  has  been  a  marked  scarcity  of  potash 
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compounds  in  all  countries,  except  Germany, 
which  has  vast  stores  of  potash  in  connec- 
tion with  her  salt  mines.  Now,  it  was  a  side 
hunt  for  potash  which  brought  out  the  knowl- 
edge of  one  lurking  place  of  carbon-monoxide. 
Among  the  many  places  where  our  chemists 
looked  for  potash  compounds,  was  in  the  ashes 
of  sea-weeds ;  and  it  was  in  one  of  these  float- 
ing vegetable  unused  wastes  that  a  most  inter- 
esting discovery  was  made.  It  came  about  in 
this  way : 

In  getting  out  a  report  on  the  possibility  of 
the  economic  extraction  of  potash  salts  from 
sea-weeds,  a  careful  survey  was  made  of  the 
chemical  composition  of  all  parts  of  the  large 
"kelp"  sea-weeds  of  the  California  coast.  And, 
further,  in  this  chemical  survey,  it  was  noticed 
that  some  of  the  kelp  plants  contained  large 
quantities  of  a  mixed  gas.  Now  in  the  analy- 
sis of  this  gas  from  one  kind  of  gigantic  kelp 
on  the  California,  or  rather,  on  the  Wash- 
ington coast — a  brown  alga,  which  modestly 
tolerates  the  name  Nereocystis  luetkeana,  this 
carbon-monoxide  was  found.  This  kind  of 
kelp  is  said  to  grow  with  stipe,  or  stem,  or 
stalk  of  from  fifty  to  eighty  feet  in  length. 
These  stalks  are  hollow,  from  the  bulb-like 
top,  to  the  "hold-fast"  at  the  bottom.  "The 
walls  of  the  stipe  are  from  a  quarter  to  three- 
quarters  of  an  inch  in  thickness,  and  are  lined 
on  the  inside  with  a  delicate  web-like  struc- 
ture which  is  relatively  quite  dry.  This  hol- 
low space,  in  large  specimens,  has  a  capacity 
of  from  three  to  four  liters" — that  is  several 
quarts.  "The  gas  is  almost  always  under  less 
than  atmospheric  pressure."  There  it  is,  the 
hiding  place,  or  one  of  them,  of  this  chemical 
dryad  of  the  vegetable  world — the  air  spaces 
of  the  stems  of  this  giant  seaweed  of  the 
Pacific  coast. 

Now  this  gas  from  this  corky  stem  sub- 
stance of  this  kelp  had  been  analysed  before; 
and  oxygen,  nitrogen  and  carbon-dioxide  had 
been  reported ;  but  not  carbon-monoxide — till 
one  Seth  C.  Langdon  of  the  State  University 
of  Washington  at  Seattle,  noted  something  ir- 
regular about  the  method  and  results  of  the 
analysis  of  the  gas.  Then,  on  making  a  care- 
ful and  complete  analysis.  Professor  Langdon 
found  that  this  same  poisonous  gas — poison- 
ous to  animals — was  contained  in  this  sea-weed 
gas  in  quantities  from  one  to  twelve  per  cent. 
And  this  is  no  small  quantity,  for  it  was 
enough,    not    only    to    show    all    the    chemical 


tests,  but  it  was  enough  to  kill  canaries,  chick- 
ens and  guinea  pigs,  when  placed  in  the  gas. 
Of  course  the  gas  was  drawn  off  from  the  sea- 
wood  in  large  quantities ;  and  its  identifica- 
tion is  beyond  dispute.  Professor  Langdon 
has  placed  the  whole  world  of  both  chemists 
and  curiosity  hunters  under  lasting  indebted- 
ness for  his  novel  and  surprising,  and  yet 
wholly  natural,  discovery.  It  is  gratifying  to 
know  that  Mother  Nature  does  not  only  use 
and  make,  but  also  that  she  actually  stores- 
up,  notable  quantities  of  this  paradoxical  gas, 
carbon-monoxide.  This  is  said  to  be  the  first 
time  that  such  an  occurrence  has  been  noted 
for  the  vegetable  world;  and  yet,  most  of  us 
might  say:  "Well,  why  not?"  Of  course,  but 
all  the  same,  it  is  a  decided  step  in  "The 
Advancement  of  Learning." — Scientific  Ameri- 
can. 


LAYOUT   OF   DRILL   HOLES 

TUNNEL  DRIVEN  WITH  BOTTOM 
HEADING 

About  5000  ft.  of  the  Mill  Creek,  Missouri,, 
sewer  tunnel,  was  driven  through  solid  lime- 
stone rock  by  the  James  E.  McMahon  Con- 
struction Co.,  St.  Louis,  who  used  the  bottom 
heading  method  and  secured  an  average  pro- 
gress nearly  twice  as  great  as  that  attained 
by  two  other  contractors  who  used  the  top 
heading  method  on  other  sections  of  the  same 
tunnel  under  similar  conditions. 

The  8xl3-ft.  heading  was  drilled  with  22 
to  24  holes  from  7  to  9  ft.  deep  loaded  with 
60  per  cent,  dynamite  detonated  with  No.  6 
caps  and  giving  an  average  break  of  4J/2  ft. 
per  shock.  Four  or  five  shots  were  fired  in 
two  10-hr.  shifts,  requiring  about  41b.  of  dyna- 
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mite  per  yard  for  the  heading  and  about  J/2  lb. 
per  yard  for  the  breakdown  and  wings. 

The  average  progress  of  the  heading  was 
16  ft.  in  24  hr.  and  the  best  record  was  114 
ft   in  one   week. 

Jumbo  timbers  were  set  up  in  the  bottom 
heading  to  receive  the  rock  from  the  top  head- 
ing which  was  broken  down  with  twelve  holes 
and  the  material  dumped  through  holes  in  the 
jumbo  platform  into  muck  cars  on  the  floor  of 
the  bottom  heading.  By  this  system  work  on 
the  breakdown  and  wings  was  carried  on  sim- 
ultaneously with  the  bottom  heading. — Con- 
tracting. 


Then,  by  closing  the  valve  C  and  opening  A 
and  B,  the  lower  tank  fills  again.  A  hand- 
pump  E  was  put  in  the  discharge  line  for  use 
in  case  the  air  supply  should  fail.  If  the  facil- 
ities for  making  the  hand  pump  are  not  avail- 
able, a  tee  may  be  fitted  at  H,  to  which  an 
ordinary  automobile  tire  pump  can  be  con- 
nected.— William  Hays,  Indianapolis,  in  Power. 
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HANDLING   OIL   BY   COMPRESSED   AIR 

The  sketch  shows  a  convenience  that  I  ap- 
plied to  an  engine  recently,  which  may  prove 
valuable  to  others.  This  engine  was  not  pro- 
vided with  means  for  returning  the  lubricating 
oil  to  the  overhead  tank.  We  first  made  a 
filter  tank,  using  a  10-in.  nipple  24  in.  long 
and  two  caps ;  holes  were  drilled  and  tapped 
for  the  pipes  as  shown.  Having  a  branch  of 
the  factory  compressed-air  system  in  the  en- 
gine room,  we  piped  it  to  the  tank  at  G,  so  that 
when  the  tank  F  is  becoming  empty  and  the 
filter  tank  is  filling  up,  all  that  we  have  to  do 
is  to  close  the  valves  A  and  B  and  open  the 
air  valve  C,  In  about  ten  seconds  the  oil  is 
transferred  from  the  lower  to  the  upper  tank. 


CHLORINE   AND   TYPHOID 

is  positively  amazing  that  only  two  or 
pounds  of  liquid  chlorine,  costing  about 
,  a  pound,  will  kill  all  the  typhoid  germs 
million  gallons,  or  more  than  eight  mil- 
lion pounds  of  water.  Pic- 
ture to  yourself  a  pint  of 
liquid  chlorine  and  a  reser- 
voir of  water  8  ft.  deep,  20 
ft.  wide  and  400  ft.  long, 
containing  4,000,000  lb.  of 
water.  Pour  this  pint  of 
chlorine  into  this  great  tank 
of  water  and  mix  it  up. 
You  will  be  unable  to  see, 
taste  or  smell  the  chlorine 
thus  diluted,  but  every 
typhoid  germ  will  forthwith 
"curl  up  and  die."  Talk 
ajjout  homeopathic  dosing ! 
The  ghost  of  Dr.  Hahne- 
mann must  turn  green  with 
envy  every  time  the  valve 
of  a  chlorinator  opens  to 
vent  its  tiny  droppings. 
Think  of  it!  One  drop  of 
chlorine  in  two  barrels  of 
water  puts  Mr.  Microbe 
permanently  to  sleep. 

Every  year  300,000  Americans  are  incapac- 
itated by  typhoid  and  20,000  of  them  die.  Bring 
these  figures  home  to  yourself.  Imagine  every 
citizen  of  Seattle,  or  of  Indianapolis,  being 
compelled  to  suffer  for  weeks  every  year  from 
this  terrible  disease ;  and  then,  in  your  imag- 
ination, follow  20,000  hearses  to  the  grave. 
What  you  thus  imagine  is  the  numerical  equiv- 
alent of  what  actually  happens  every  year. 
And  it  is  a  preventable  happening,  preventable 
at  a  cost  so  low  that  nothing  but  gross  ignor- 
ance accounts  for  our  failure  to  act.  Resolve 
to  do  your  part  to  eliminate  this  ignorance 
and  its  consequent  suffering. — Engineering  and 
Contracting. 
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AN  AUTOMATIC  SUCTION   CONTROL 

At  some  mines  where  several  pumps  are 
required,  each  drawing  water  from  several 
sumps,  unless  some  kind  of  automatic  suc- 
tion-control device  is  employed  more  than  one 
pumpman  will  be  necessary  to  keep  all  the 
pumps  in  efficient  operation. 

The  accompanying  illustration  from  Coal 
Age  shows  a  device  useful  for  governing  the 
flow  of  water  from  the  various  sumps  to  a 
single  pump.  It  consists  essentially  of  a 
cock  in  the  sump  suction  line,  a  float  in  the 
sump  and  a  suitable  rod  and  lever  connecting 
the  two.  When  the  water  in  the  sump  rises, 
the  float  opens  the  cock;  when  it  falls,  it 
closes  it. 

For  a  float  an  old  powder  can  may  be  used. 
The  hole,  of  course,  is  first  effectually  sealed 
after  which  the  can  is  given  a  good  coat  of 
paint.  This  answers  the  purpose  fairly  satis- 
factorily. By  means  of  the  above-described 
apparatus  several  sumps  may  be  kept  pumped 
out  without  the  continuous  care  of  the  pump- 
man. 


HUMIDIFYING   THE   OVEN 

ATMOSPHERE 

H.    H.    Dunn,    industrial    engineer    of    the 

Roanoke   (Va.)   Gas  Light  Company,  recently 

undertook   the  devising  of   gas   equipment  to 

melt  butter  on  turn-over  buttered   rolls  with- 


out making  them  crusty.  He  started  off  with 
.confidence  as  the  task  seemed  simple,  but 
found  the  problem  more  difficult  to  solve  than 
it  seemed.  Aften  ten  days  of  effort  he  solved 
it  by  installing  one-hole  hot  plate  on  which 
was  placed  a  small  single  Elgin  oven  in  which 
the  rolls  are  placed  to  melt  the  butter  prop- 
erly. On  top  of  this  oven  he  placed  a  number 
20  Ideal  Steam  Cooker  with  wire  shelves. 
With  a  small  amount  of  water  in  the  pan,  the 
heat  from  the  oven  in  which  the  rolls  are 
placed  to  melt  the  butter  just  gives  the  prop- 
er amount  of  moisture  by  being  placed  on  top 
of  the  Elgin  oven  and  keeps  the  rolls  from 
becoming  cold  or  soggy. — Am.  Gas  Eng. 
Journal. 


AIR  LIFT  FOR  SLIME  PULP 

BY    A.     W.     ALLEN 

The  accompanying  diagram  illustrates  a  tyie- 
of  air  lift  installed  recently  in  South  America 
for  the  first  stage  of  a  compound  lift  to  handle 
slimed-ore  pulp.  The  second  lift  was  of  the 
ordinary  type  with  compressed  air  delivered 
into  the  bottom  of  the  lift  in  the  usual  way. 
A  comparison  was  therefore  possible  as  condi- 
tions were  equal,  and  results  obtained  were  all 
in  favor  of  the  type  illustrated.  The  dimension 
of  the  lift  pipe  was  3^/2  in.  and  of  the  air  pipe, 
5  in.  The  S-in.  pipe  was  carried  just  above 
the  level  of  the  pulp  and  was  connected  with 
the  lift  pipe  by  a  Sx^Ys-'m.  reducer.  It  extend- 
ed about  2  in.  below  the  level  of  the  lift  pipe 
— Power. 
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AIR  JET  CLEANS  PIPE  PILES  ON 
PHILADELPHIA  SUBWAY 

A  three-inch  jet  nozzled  down  to  2  in.  is 
being  used  under  100  lb.  pressure  to  clean 
out  sand  and  gravel  from  the  pipe  piles  being 
driven  in  Philadelphia  to  support  the  walls  of 
the  City  Hall  station  of  the  new  subway.  The 
piles  being  filled  with  water,  the  jet  acts 
as  an  air  lift,  blowing  the  sand  and  gravel 
out  of  the  top  of  the  pile  with  considerable 
velocity  into  the  underpinning  pit.  While  one 
pile  is  being  cleaned,  it  is  necessary  to  cap 
the  others  driven  in  the  same  section  to  pre- 
vent filling  them.  The  piles,  which  average 
18  or  19  ft.  penetration,  are  driven  several 
feet  at  a  time  and  then  cleaned  out  with  the 
jet  to  the  bottom.  Care  is  taken  not  to  allow  the 
air  jet  to  get  below  the  bottom  of  the  pile, 
for  fear  of  drawing  in  material  from  beneath 
the  building.  With  one  or  two  piles  which 
stuck,  however,  it  was  possible  to  start  them 
again  by  cleaning  out  6  or  8  in.  below  their 
bottoms.  After  the  piles  reach  rock,  the  jet 
is  again  put  in  and  cleans  out  the  pipe  per- 
fectly, removing  everything  except  the  hard 
rock.  The  jets  are  not  worked  into  the  mater- 
ial, but  simply  lowered  until  they  touch  the 
sand,  when  the  pressure  is  turned  on  full 
force.  The  dirt  that  is  blown  out  of  the  piles 
is  cleaned  out  of  the  wall  pits  later  by  shovel- 
ing it  into  buckets. — Eng.  News-Record. 


WATER  PRESSED  BY  AIR  INSTEAD  OF 
PUMPING 

Having  on  hand  two  sheet-steel  tanks  of 
29,000-gal,  capacity  and  an  air  compressor  with 
plenty  of  off-peak  time,  the  designers  of  the 
Lawrenceville,  111.,  filter  plant  were  enabled  to 
eliminate  the  purchase  of  a  wash-water  pump, 
the  compressor  being  available  to  store  up 
sufficient  air  under  pressure  on  top  of  the 
water  to  wash  the  filters. 

The  plant,  which  has  only  recently  been  put 
into  operation,  consists  of  two  rapid  filters 
of  180  sq.  ft.  filtering  area  each,  with  the 
usual  system  of  strainers  fitted  for  washing 
at  a  rate  of  2  ft.  vertical  rise  per  minute, 
with  water  only.  The  two  long  horizontal 
tanks  alongside  the  filter  building  were  former- 
ly used  on  the  distribution  system  as  storage 
tanks  and  pressure  equalizers.  The  engineers 
considered  it  advisable  to  use  these  tanks  since 
they  were  available,  rather  than  to  scrap  them 


and  purchase  a  large  pump  and  possibly  an 
air  blower,  both  of  which  would  stand  idle 
much  of  the  time. 

In  washing  a  filter  the  procedure  is  as  fol- 
lows :  Starting  with  the  tanks  three-fourths 
full  of  water,  air  is  pumped  in  through  a  2-in. 
line  until  a  pressure  of  25  lb.  per  sq.  in. 
has  been  attained.  The  air  line  is  then  shut 
off^  adjacent  to  the  tanks,  and  the  compressor 
fills  an  air-storage  reservoir  of  340  cu.  ft.  of 
free  air  to  a  pressure  of  80  lb.  per  sq.  in.  This 
storage  is  on  the  air  line  leading  to  the  wash- 
water  tanks.  When  the  required  pressure 
is  attained  and  the  storage  opened  into  the 
line,  the  filter  wash  is  started.  By  proper 
manipulation  of  the  wash-water  valve  an  even 
wash  can  be  maintained  at  the  required  rate. 
When  the  filter  has  been  washed,  the  air 
pressure  is  released  and  the  tanks  refilled  from 
city  service.  The  only  objection  reported  to 
the  procedure  is  that  the  operator  may  be 
careless  and  not  give  proper  attention  to  the 
manipulation  of  the  wash-water  valve,  in  which 
event  it  is  possible  to  blow  up  the  sand  bed. — 
Eng.  News-Record. 


SCIENTIFIC     DEDUCTION     OUTSTRIPS 
IMAGINATION. 

In  the  Journal  of  the  British  Astronomical 
Association  for  November,  1916,  Mr.  Edwin 
Holmes  criticises  the  following  statement  of 
another  member  of  that  Association :  "A 
planet  in  such  a  condition"  (as  Jupiter)  "must 
necessarily  have  a  dense  and  deep  atmos- 
phere." 

After  referring  to  an  investigation  by  Mr. 
E.  W.  Maunder  of  the  circumstances  which 
settle  the  heights  of  planetary  atmospheres, 
Mr.  Holmes  says :  "We  must  not  forget  that 
on  Jupiter  gravity  doubles  the  pressure  (or 
halves  it)  every  1.6  miles.  M.  Flammarion 
calculated  that  if  his  atmosphere  had  a  depth 
of  only  100  kilometers,  or  about  63  miles,  the 
density  at  Z7  miles  from  the  surface  would 
be  the  density  of  platinum,  'and  yet  there  are 
25  more  doublings  of  density  in  the  remain- 
ing descent.'  He  adds :  'It  is  perfectly  mon- 
strous.' The  atmosphere  at  the  surface  would 
be  17  millions  of  times  more  dense  than  plat- 
inum. I  think  this  amounts  to  telling  us  that 
long  before  we  reached  even  2i7  miles  down, 
the  atmosphere  would  be  compressed  into  a 
solid  body  and  would  be  in  no  reasonable 
sense  an  atmosphere  at  all. 
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UNNECESSARILY  VULNERABLE 

The  state  of  actual  war  which  now  exists, 
with  a  foe  alert,  resourceful  and  unscrupulous, 
has  set  us  to  studying  our  defensive  weakness- 
es, and  to  devising  schemes  for  our  safe- 
guarding against  the  too  evident  possibilities 
of  disaster.  It  is  not  easy  to  compute  the 
derangement  which  might  be  caused  by  a 
single  fortunate  (?)  hit  by  a  shell  of  high  ex- 
plosives from  a  long  range  gun,  or  by  a  single 
charge  of  dynamite  judiciously  placed  by 
traitor  or  spy. 

New  York  City,  for  instance,  or  let  us  say 
Manhattan,  has  practically  no  sources  of  po- 
table water  within  its  limits,  and  if  the  con- 
tinuous inflow  should  be  stopped  what  could 
become  of  its  crowded  millions?  No  hasty 
surrender  to  any  foe  could  avail  to  save  it 
from  incalculable  horrors.  It  has  been  im- 
possible for  us  not  to  think  of  the  terrible 
consequences  which  would  follow  the  cutting 
off  of  our  water  supply,  and  very  properly 
arrangements  have  been  made  for  policing  and 
guarding  watersheds,  reservoirs,  aqueducts, 
gatehouses  and  the  distributing  system  in  de- 
tail. We  are  forttinate  in  being  able  to  be- 
lieve that  the  perfectly  possible  catastrophe  is 
very  far  from  the  probable. 

While  apparently  everybody  has  thought  of 
the   possible   danger   of   water   stoppage,   why 
has    there    not    been    an    equally   prompt    and 
general  apprehension  concerning  our  municipal 
gas  supply?     We  are  not  suggesting  that  the 
stoppage  of  our  gas  would  be  a  catastrophe 
commensurate  with  the  stoppage  of  our  water 
supply,  but  still  it  vvould  be  sufficiently  seri- 
ous.    Illuminating  gas   we  have  been   in   the 
habit  of  calling  it,  and  such  it  still  is,  but  its 
now    most    indispensable    function    would    be 
much   more   correctly   characterized   today   by 
calling    it    cooking   gas.      Not    only    is    three- 
quarters  of  our  domestic  cooking  done  by  gas 
but  we  have  no  available  substitute.     Stoves 
have  generally  disappeared  in  flats  and  apart- 
ments and  we  have  neither  the   fuel  nor  the 
means  of  burning  it.    We  couldn't  boil  an  egg 
or  make  a  cup  of  tea,  to  say  nothing  of  fry- 
ing,   broiling,    roasting    or    baking,    and    who 
could   live   without   these   necessary    services? 
And  then  it  is  so  easy  to  knock  out  the  gas 
service.    Our  district  gas  holders  are  the  most 
conspicuous  objects  from  a  distance  and  ideal 
targets    for   long  range  gunners,   a   single  hit 
in  every  case  sufficing  for  their  complete  in- 
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capacitation,  whether  from  a  gun  or  from  a 
hand  placed  bomb. 

We  do  not  take  to  ourselves  any  repre- 
hension for  calling  attention  to  this  matter 
and  thus  suggesting  possibilities  of  mischief, 
because  the  opportunity  is  too  self-evident  to 
have  been  lost  sight  of  by  those  who  are 
looking  for  chances  to  make  trouble.  We  may 
in  fact  do  good  rather  than  harm  by  calling 
attention  to  a  danger  to  be  guarded  against. 

But  the  aggravating  thing  is  that  this  danger 
is  one  absolutely  unnecessary  to  be  incurred. 
The  gas  holders  and  the  system  which  em- 
ploys them  are  wrong  throughout  both  in 
peace  and  war,  and  should  for  many  reasons 
be  discarded. 

As  natural  gas  is  distributed  at  pressures 
which  make  the  local  gas  holder  impossible, 
there  is  no  reason  why  "manufactured"  gas 
cannot  also  be  distributed  in  the  same  way. 
There  is  no  imperative  reason  for  the  gas 
holder  except  for  storage  at  the  gas  works, 
and  even  there  it  might  be  down  in  the  ground 
instead  of  up  in  the  sky.  The  flow  service 
could  be  maintained  by  compressors  and,  as  has 
been  amply  demonstrated,  gas  served  at  higher 
pressures  would  give  more  satisfactory  results. 


SCARCITY   OF    COMMON    SENSE 

The  second  edition  of  the  work  on  Com- 
pressed Air  by  Professor  Elmo  G.  Harris,  of 
which  we  desire  to  speak  only  in  terms  of  high 
commendation,  reproduces  the  preface  to  the 
first  edition  in  which  occurs  the  following,  to 
us,  amazing  paragraph : 

"As  one  advocating  the  increased  application 
of  compressed  air  and  the  more  efficient  use 
where  at  present  applied,  the  author  has  pre- 
pared this  volume  for  college-bred  men,  be- 
lieving that  such  only,  and  only  the  best  of 
such,  should  be  entrusted  with  the  designing 
of  compressed  air  installations." 

In  reply  to  this  we  have  no  word  of  depre- 
cation for  college-bred  men,  but  we  do  protest 
that  they  are  no  more  absolutely  requisite  for 
compressed  air  installations  than  for  steam 
installations,  for  electric  installations,  for 
water  pumping  installations,  for  railroading 
installations  or  anything  else. 

We  are  quite  willing  to  say  that  for  all  such 
installations  a  greater  prerequisite  than  college 
training  is  mechanical  common-sense,  engineer- 


ing common  sense,  or  just  common,  every  day- 
common  sense. 

As  narrated  in  a  recent  issue  of  the  New 
York  Herald,  a  young  man  went  to  England 
at  the  beginning  of  the  war  and  entered  the 
Royal  British  Flying  Corps.  A  year  ago  he 
was  flying  at  the  front  carrying  important 
messages  to  London  and  return,  having  devel- 
oped into  a  most  skilled  air  pilot.  Returning 
to  this  country  he  was  recently  rejected  from 
our  aviation  service  because  he  had  not  the 
college  qualification.  Another  case  where  com- 
mon sense  seemed  to  be  out  of  service. 


THE      MARIETTA      COMPRESSED      AIR 
PROCESS   FOR   OIL   WELLS 

The  Smith-Dunn  or  Marietta  process  for 
increasing  the  production  of  wells  in  an  old 
field  by  forcing  air  down  one  well  among  a 
group  was  discussed  by  J.  O.  Lewis  of  the 
U.  S.  Bureau  of  Mines  at  a  recent  meeting 
of  the  Petroleum  Club  of  the  University  of 
California.  This  method  was  developed  at 
Marietta,  Ohio,  and  is  now  used  extensively 
in  the  Appalachian  fields  and  also  in  some  of 
the  Okalhoma  fields.  Where  it  has  been  suc- 
cessful, the  average  increase  of  production 
has  been  300%,  and  in  some  cases  as  great  as 
900%.  It  should,  however,  be  stated  that  the 
average  production  of  wells  in  the  districts 
where  the  process  has  been  used  is  less  than 
one  barrel  per  day. 

Where  the  method  is  used,  one  producing 
well  in  a  group  is  selected  as  an  air-well. 
Best  results  are  usually  obtained  when  there  is 
one  air-well  to  three  pumping  wells.  The  air 
is  forced  down  the  air-well  through  a  string 
of  tubing  with  a  packer  at  the  end.  It  is  im- 
portant that  the  air  does  not  have  access  to 
the  stratum  above  the  oil-sand.  The  pressure 
used  is  about  150  lb.  per  sq.  in.,  varying  some- 
what with  local  conditions.  From  5000  to 
20,000  cu.  ft.  of  free  air  per  well  per  day  is 
needed.  The  pumping-wells  are  operated  as 
usual,  either  by  jacks  or  on  the  beam. 

The  air  takes  up  the  volatile  constituents  of 
the  oil  in  the  form  of  vapor  and  is  caught 
and  used  in  the  gas-engines  required  to  oper- 
ate the  property.  It  is  possible  that  this  air 
might  be  used-  successfully  for  making  cas- 
ing-head gasoline.  The  first  effect  of  the  use 
of  this  process  is  an  increase  of  gas  from  the 
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pumping-wells.  Then  follows  an  increase  in 
water,  and  fmally  an  increase  in  the  oil  pro- 
duction. Frequently  the  full  effects  on  the  oil 
production  will  not  be  seen  for  several  months. 
There  is  also  an  increase  in  the  amount  of 
sand.  The  cost  of  installation  is  from  $100 
to  $150  per  well.  There  is  also  an  increased 
cost  of  maintenance  of  from  25  to  50%.  This 
process  is  sometimes  used  in  connection  with 
vacuum-pumps  on  the  producing-wells,  but 
since  the  limit  of  vacuum  is  about  10  lb.,  most 
operators  prefer  to  carry  more  pressure  on  the 
air-compressors. 


BLOWING  WELLS 

What  are  known  as  blowing  wells  are  de- 
scribed by  the  United  States  Geological  Sur- 
vey, Department  of  the  Interior,  in  a  recent 
letter  to  a  correspondent. 

"Blowing"  wells,  also  known  as  "breathing," 
"sucking,"  "weather,"  and  "barometer"  wells, 
it  is  stated,  have  been  reported  from  many 
localities.  When  such  wells  have  been  care- 
fully observed  it  has  been  found  that  the  blow- 
ing and  sucking  occur  alternately — that  is,  at 
certain  times  the  blowing  is  outward  and  at 
intervening  periods  it  is  inward.  It  has  been 
found  that  the  phenomena  are  due  to  dif- 
ferences in  atmospheric  or  barometric  pres- 
sure. The  necessary  conditions  seem  to  be 
a  porous  stratum,  such  as  sandstone,  gravel, 
or  porous  limestone,  only  partially  saturated 
with  water,  overlain  by  some  impervious  sub- 
stance such  as  shale  or  clay.  While  the  atmos- 
pheric pressure  is  high  the  air  enters  the  well 
and  collects  in  the  upper  part  of  the  porous 
stratum  above  the  water  level.  While  the  bar- 
ometric pressure  is  low  the  air  is  expelled  with 
considerable  force,  producing  what  is  known 
as  "blowing."  This  blowing  frequently  occurs 
during  storm  periods  or  when  the  wind  is  in 
a  certain  direction  or  during  certain  periods 
of  the   day. 


Casing-head  gasoline  is  rarely  or  never  used 
"straight,"  being  generally  mixed  with  enough 
heavy  naphtha  to  bring  it  to  the  proper  specific 
gravity.  The  tendency  to  evaporate  is  in- 
cidentally reduced,  but  still  remains  greater 
than  that  of  a  straight  refinery  product  of 
approximately  the  same  specific  gravity. 

Blended  casing-head  gasoline  is  an  import- 
ant factor  in  present  market  conditions  and 
is  not  necessarily  inferior  to  "straight"  refinery 
gasoline.  Although  the  tendency  to  evaporate 
is  great  there  is  an  advantage  in  the  fact 
that  blended  gasolines  undoubtedly  "start" 
with  great  ease  in  an  engine.  In  addition 
it  is  claimed,  with  what  seems  perfectly  sound 
logic,  that  the  hetrogeneous  character  of  this 
gasoline  slows  down  the  velocity  of  combus- 
tion and  results  in  maximum  pressure  being 
developed  with  a  gradual  push  on  the  engine 
piston  rather  than  with  a  sharp  explosion.  This 
results  in  the  development  of  maximum  pow- 
er with  a  minimum  of  strain  from  high  pres- 
sures. No  data  are  at  hand  to  support  the 
claims  generally  made  by  producers  of  blend- 
ed casing-head  gasolines,  but  the  conten- 
tions stated  seem  reasonable  in  theory. 

It  is  possible  by  means  of  a  distillation  to 
distinguish  blended  casing-head  gasoline  from 
ordiiiary  refinery  products  because  the  volat- 
ility range  of  the  former  has  more  or  less 
definite  general  characteristics.— I'Fa/icr  F. 
Rittman. 


VOLATILITY    OF    CASING-HEAD 
GASOLINE 

An  important  factor  in  the  market  is  the 
so-called  casing-head  gasoline,  which  is  ex- 
tracted from  natural  gas  by  compression  or 
scrubbing.  -It  consists  of  hydro-carbons  of 
low  boiling  points  and  when  unmixed  with 
other  products  is  extremely  volatile.  This 
product  must  be  stored  and  handled  with 
care    in    order    to    avoid    exaporation    losses. 


THE   ENGINEER  SALESMAN 

BY    GEORGE    P.    BALDWIN 

The  first  requisite  for  a  success; a!  sales 
transaction  is  a  scientifically  designed  ai.d  well 
manufactured  product.  The  next  element  ^s 
the  salesman's  intimate  knowledge  of  th*? 
product  and  its  application ;  and  the  third 
and  most  important  feature  as  far  as  the 
commercial  engineer  is  concerned  is  his  ability 
to  establish  and  maintain  favorable  relations 
with  the  people  with  whom  he  is  brought  into 
contact.  It  is  this  ability  to  establish  favorable 
relations  and  maintain  them  that  produces  re- 
sults and  for  which  the  engineer  who  desires 
to  enter  the  commercial  field  must  train  him- 
self. He  must  have  not  only  sound  engineer- 
ing knowledge,  but  must  also  supplement  this 
with  a  well-rounded-out  knowledge  of  men, 
and  affairs  in  general ;  this  latter  feature  is 
important  and,  strange  to  say,  is  often  lost 
sight  of  by  the  young  man. 
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A  man  who  is  now  a  prominent  executive 
in  one  of  our  engineering  organizations  nearly 
marred  his  career  because  of  his  neglect  to 
realize  this.  The  great  turning  point  came 
when  he  was  offered  the  position  of  Treasurer 
of  his  company.  He  hesitated.  He  con- 
sidered it  unfortunate.  He  feared  he  would 
no  longer  remain  an  engineer.  Yet  he  finally 
yielded  to  exterior  pressure  and  accepted  the 
position.  Later  developments  proved,  with- 
out question,  that  this  was  the  best  step  he 
could  have  made  for  it  broadened  his  vi,sion. 
Since  he  has  crossed  the  threshold  into  the 
commercial  world  he  has  been  able  to  make 
use  of  his  engineering  knowledge  in  a  vast 
number  of  diverse  fields.  Today  he  is  amazed 
at  the  ignorance  which  caused  him  to  hesitate. 

His  successful  career  is  an  example  of  what 
can  be  done  today  in  commercial  engineering. 
The  old  school  salesman  has  passed.  The 
salesman  of  today  must  thoroughly  know  his 
subject.  If  he  does  not  have  a  deep  know- 
ledge of  engineering  principles  and  their  ap- 
plication as  well,  he  may  try  to  get  business 
by  means  of  guessed-at  statements;  or  should 
he  not  yield  to  this  temptation,  he  will  find 
himself  often  in  the  position  where  he  must 
confess  his  ignorance  in  the  presence  of  the 
prospective  customer  and  offer  to  send  to  the 
home  ofTice  for  an  engineer.  The  doctrine  of 
the  survival  of  the  fittest  is  rapidly  eliminating 
this  type.  Today,  the  great  manufacturers 
realize  that  the  man  to  get  the  business  should 
really  be  an  engineer  and  be  able  to  discuss 
intelligently  the  topics  under  consideration  in 
all  their  phases.  It  has  been  proven  that  the 
old  method  was  economic  waste ;  the  new 
method  is  modern  business. — General  Electric 
Rcviczv. 


NEW  BOOK 


COMPRESSED  AIR.  Theory  and  Com- 
putations. By  Elmo  G.  Harris.  Second  edi- 
tion, revised  and  enlarged.  McGraw-Hill  Book 
Company,  Inc.,  New  York.  206  pages  6  by 
9  inches,  32  cuts,  numerous  diagrams  and  elab- 
orate tables.    Price  $2.00. 

This  excellent  work  has  deservedly  and 
properly  attained  its  second  edition.  It  is  an 
ideal  book  for  college  use.  For  the  student 
of  compressed  air  theory  and  for  the  seeker 
of  precision  in  practice  it  is  indispensable. 
Errors    and    ambiguities    of    the    first    edition 


have  been  eliminated  and  valuable  matter  has 
been  added.  There  is  a  new  cliapter  on  centri- 
fugal fans  and  turbo  compressors  and  an 
appendix  on  tlie  designing  of  logarithmic- 
charts. 


NEW  PUBLICATIONS  OF  THE  BUREAU 
OF    MINES 
Coal-mine    fatalities    in    the    United    States, 
1916.  compiled  by  A.  H.  Fay.     1917.     42  pp. 

BULLETINS 

Bulletin  119.  Analyses  of  coals  purchased 
by  the  Government  during  the  fiscal  years 
1908-1915,  by  G.  S.  Pope.     1916.     118  pp. 

Bulletin  143.  Abstracts  of  current  decisions 
on  mines  and  mining,  reported  from  May  to 
August,  1916,  by  J.  W.  Thompson.  1917.  72 
pp. 

TECHNICAL    PAPERS 

Technical  Paper  87.  Methods  of  testing 
natural  gas  for  gasoline  content,  by  G.  A. 
Burrell  and  G.  W.  Jones.     1916.    26  pp.,  7  figs. 

Technical  Paper  106.  Asphyxiation  from 
blast-furnace  gas,  by  F.  H.  Willcox.  1916.  69 
pp.,  8  pis.,  11  figs. 

Technical  Paper  165.  Quarry  accidents  in 
the  United  States  during  the  calendar  year 
1915.  compiled  by  A.  H.   Fay.     1907.     77  pp., 

1  pi. 

Technical  Paper  168.  Metal-mine  accidents 
in  the  United  States  during  the  calendar  year 
1915,  compiled  by  A.  H.  Fay.     1917.     114  pp., 

2  figs. 

Note. — Only  a  limited  supply  of  these  pub- 
lications is  available  for  free  distribution,  and 
applicants  are  asked  to  cooperate  in  insuring 
an  equitable  distribution  by  selecting  publi- 
cations that  are  of  especial  interest.  Requests 
for  all  papers  can  not  be  granted.  Publica- 
tions should  be  ordered  by  number  and  title. 
Applications  should  be  addressed  to  the  Direc- 
tor of  the  Bureau  of  Mines,  Washington,  D.  C. 


POTASH 

Some  years  ago  the  United  States  was  con- 
tent to  believe,  and  even  freely  acknowledged, 
that  Germany  held  a  world-monopoly  in  pot- 
ash, and  consequently  that  our  grains  and 
grasses  and  the  greater  part  ot  our  most 
nutritious  foods  were  dependent  upon  the  re- 
juvenation of  our  soils  by  this  precious  alkali, 
which  came  exclusively  from  the  mines  at 
Stassfurt.      We    were    also    taught    to    believe 
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that  the  only  possible  rival  of  Stassfurt  was 
the  great  salt  deposit  of  Kalusz  in  the  Car- 
pathians. Recently  the  German  technical  staff 
has  indulged  in  jubilant  comment  upon  the 
crop-shortage  in  the  United  States  for  the 
season  of  1916,  attributing  it  directly  to  a 
scarcity  of  potash.  As  a  matter  of  fact  the 
diminished  harvest  last  year,  and  the  threat- 
ened deficiency  in  1917,  are  the  result  of  in- 
clement weather-conditions  in  Western  areas 
where  fertilizers  as  yet  have  scarcely  been 
applied  to  soils.  Nevertheless  there  is  an 
immediate  scarcity  of  f)otash,  and  the  price  is 
correspondingly  high,  with  a  relatively  inactive 
market.  The  increase  in  price  from  about  $30 
per  ton  for  the  chloride  in  normal  times  to 
$400,  as  now  quoted,  exerts  a  restraining  influ- 
ence on  the  agricultural  demand  as  reflected 
through  the  manufacturers  of  fertilizers.  The 
farmer  is  content  to  let  the  plants  starve  a 
little  if  necessary.  It  will  be  seen  that,  with 
such  high  prices  for  plant-foods,  the  farmers' 
investment  in  a  growing  crop  is  enormously 
increased,  and  the  losses  incident  to  unfavor- 
able weather-conditions  become  increasingly 
great,  introducing  risks  that  might  easily  be- 
come ruinous.  This  situation  deserves  the  ser- 
ious consideration  of  the  Government,  and 
amid  the  host  of  other  problems  neither  Con- 
gress nor  the  Departments  of  Agriculture  and 
Commerce  seem  to  have  seriously  grappled 
with  the  question. 

An  interesting  fact,  which  should  be  made 
clear  in  order  to  create  a  correct  public  opin- 
ion upon  this  matter,  is  that  we  are  not  neces- 
sarily dependent  on  Mittcl  Europa  for  potash. 
Some  of  the  cement-mills  of  America  are  mak- 
ing nearly  as  much  money  at  this  moment  out 
of  their  by-product  recovery  of  potash  as  they 
derive  from  the  cement  itself.  Every  cement 
works  today  is  becoming  a  potash  factory.  The 
iron  blast-furnaces  are  also  preparing  to  enter 
the  field.  Xot  long  ago  Mr.  R.  J.  Wysor  of  the 
Bethlehem  Steel  Company  made  an  elaborate 
investigation  into  the  possibilities  of  recover- 
ing larger  quantities  of  potash  than  hereto- 
fore from  the  blast-furnace  gases.  He  found 
that  20%  of  the  original  potash  content  re- 
mained in  the  gases  after  passing  through  the 
scrubber,  and  furthermore  that  the  larger  pro- 
portion of  the  total  potash  is  dissolved  and  lost 
in  the  primary  and  secondary  washers.  An 
average  furnace-charge  at  Bethlehem  contains 
about  22  pounds  of  potash  i)er  ton  of  pig-iron 


I)roduced.  of  which  only  20%  is  carried  off  in 
the  slag,  leaving  80  %  that  may  in  part  be 
recovered  from  the  gases.  Mr.  Wysor  states 
that  the  gases  when  passed  through  an  exper- 
imental Cottrell  electric  dust-precipitator  yield- 
ed practically  all  the  potash  in  the  collected 
precipitate.  The  saving  effected  by  the  same 
means  at  tlie  cement  factories  ranges  from  90 
to  ys^f  of  the  potash  in  the  kiln-gases.  It 
thus  appears  that  in  Pennsylvania  alone,  which 
produces  normally  ten  million  tons  of  pig-iron 
per  annum,  assuming  a  net  recoverable  10 
pounds  of  potash  for  each  ton  of  pig-iron, 
50,000  tons  -of  potash  might  be  made  available 
yearly.  Ohio  would  yield  half  as  much  on  the 
same  basis.  In  Alabama  the  outlook  is  still 
more  remarkable.  The  so-called  "gray  ores" 
are  exceptionally  rich  in  potash,  containing 
over  80  pounds  of  the  alkali  per  ton  of  iron  on 
the  charge.  The  additions  from  coke-ash  and 
flux  bring  up  the  total  to  nearly  100  pounds. 
Mr.  Charles  Catlett  has  estimated  that  a  net 
recovery  of  77  pounds  of  potash  per  ton  of 
iron  can  be  obtained  in  connection  with  the 
smelting  of  these  ores.  By  the  installation  of 
the  necessary  equipment  it  is  evident  that  the 
iron  industry  alone  can  supply  over  one-third 
of  our  normal  demand  for  potash,  obtainable 
at  relatively  insignificant  cost  as  a  by-product. 
The  cement  industry  can  do  as  much,  so  that 
our  survival  among  the  nations  of  the  earth 
manifestly  does  not  depend  upon  the  favor  of 
Germany.  As  a  matter  of  fact  we  have  not  yet 
begun  to  realize  upon  these  resources  as  we 
must.  In  1916  the  total  output  of  by-product 
potash  in  the  United  States  was  only  8264 
tons,  with  an  additional  1550  tons  derived  from 
the  treatment  of  kelp.  The  foregoing  figures 
include  molasses  distillery  waste,  which  con- 
tributed 1845  tons.  It  is  not  creditable  to  the 
energy  and  foresight  of  our  people  that  we 
should  have  provided  only  5%  of  our  normal 
consumption  of  this  vital  necessary,  when  60% 
at  least  is  immediately  available  by  the  appli- 
cation of  means  that  have  been  developed  by 
Mr.  Frederick  G.  Cottrell  and  his  associates, 
and  proved  successful  in  operation. — Mining 
Press. 


STELLITE 

According  to  an  account  given  in  Mctaux 
ct  Alliages,  the  hard  non-ferrous  alloy,  stellite, 
invented  three  or  four  years  ago  in  the  United 
States  by  Elwood  Haynes.  marks  a  still  greater 
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advance  in  the  art  of  cutting  metals  than  estab- 
lished by  the  notable  results  obtained  with  the 
introduction  of  high-speed  steel  some  years 
earlier.  Where  rate  of  production  is  a  critical 
matter,  as  in  the  manufacture  of  ammunition, 
it  has  already  made  a  remarkable  record  in 
competition  with  high-speed  steel,  a  material 
which  in  point  of  capacity  of  production  out- 
classed steels  previously  used.  One  of  the 
advantages  of  stellite  is  that  its  hardness, 
which  it  maintains  even  at  a  red  heat,  is  solely 
dependent  upon  the  composition  of  the  alloy, 
tungsten  and  chromium  with  additions  of  co- 
balt and  molybdenum,  and  not  upon  the  diffi- 
cult and  uncertain  operations  of  heat  treat- 
ment. Its  fundamental  advantage,  however, 
lies  in  its  ability  to  withstand  a  marked  in- 
crease in  speeds  and  feeds  over  those  prev- 
iously used  with  high-speed  steels. 


NOTES 

The  U.  S.  Army,  quartermaster  department, 
has  given  out  a  statement  to  the  effect  that 
they  would  need,  in  order  to  move  80,000  men, 
one  field  armj',  6229  cars,  made  up  into  366 
trains  with  as  many  locomotives.  These  6229 
cars  would  consist  of  2,115  passenger,  385  bag- 
gage, 1055  box,  1899  stock  and  775  flat  cars. 


A'lore  than  10,000  chemists,  metallurgists 
and  mining  engineers  have  been  enrolled  by 
the  Bureau  of  Mines  in  its  mobilization  of 
technical  men  willing  to  help  in  the  war.  The 
list  being  tabulated  for  the  use  of  the  council 
of  national  defense  and  the  army  and  navy, 
includes  several  thousand  in  the  making  of 
iron   and  steel. 


The  subway  system  of  the  Interborough 
Rapid  Transit  Company,  New  York,  N.  Y.,  has 
carried  2,958,200,205  passengers,  about  twice 
the  population  of  the  world,  in  ten  years. 
Each  year  it  carries  more  than  a  third  of  the 
total  number  of  passengers  carried  on  all  the 
railroads  of  the  United  States.  Only  one  pas- 
senger has  been  killed  in  a  subway  train  acci- 
dent in  ten  years. 


In  a  certain  laundry  decidedly  objectionable 
conditions  prevailed  on  account  of  the  air  cur- 
rents generated  by  rapidly  rotating  pulleys 
which  sucked  in  dust  with  air  from  the  out- 
side, allowing  it  to  settle  upon  the  clean  linen 


and  in  various  spots  where  it  was  not  wanted. 
The  trouble  was  cured  by  clamping  disks  of 
sheet  meal  upon  each  side  of  the  pulley  arms, 
thus  killing  the  centrifugal  action. 


During  the  three  months  ending  March  31, 
1917,  there  were  83,652,907  lbs.  of  bleached  cot- 
ton fiber,  including  linters  and  hull  fiber,  con- 
sumed in  the  United  States  in  the  manufacture 
of  guncotton  and  explosives  of  all  kinds. 


Zinc  sulphate  is  not  only  a  i;  .eservative  of 
wood,  but  also  of  leather  and  other  organic 
matter.  A  practical  use  of  it  is  to  sati:rate  the 
soles  of  shoes  and  boots  with  a  moderately 
strong  solution  of  the  salt.  Thus  treated  the 
sole-leather  resists  wear  to  an  extraordinary 
degree.  Fabrics  saturated  in  zinc-sulphate  so- 
lution and  then  dried  are  resistant  to  fire ;  that 
is,  though  they  will  char  on  being  heated,  they 
will  not  transmit  the  flame  by  becoming  ignited. 


"When  public  money  is  honestly  spent  on 
a  road  every  dollar  becomes  three  dollars," 
says  the  Portland  (Ore.)  Journal.  "First, 
there  is  the  dollar  in  the  road  itself.  Sec- 
ond, there  remains  in  the  community  the  dol- 
lar which  has  been  paid  out  for  labor  and 
material.  Third,  there  is  the  dollar  of  economic 
value  added  to  the  land  adjacent  to  the  road. 
This  is  a  real  value,  not  a  speculative  one. 
It  is  an  increase  in  productive  capacity." 


A  recent  "heat-neutralizing  mixture  for 
treating  burns"  is  formed  as  follows,  accord- 
ing to  U.  S.  Pat.  1,204,830:  A  lard-like  ma^s 
is  formed  of  13  lb.  lime,  3.5  gal.  water,  7.5 
lb.  black  mineral  oil,  2.5  lb.  red  oil,  2.5  lb.  soda 
ash  and  i  lb.  yellow  ochre.  This  sounds  all 
right,  but  the  description  then  adds,  "The 
mixture  may  also  be  used  as  a  lubricant  on 
axle  journals  or  other  machine  parts."  As 
this  concoction  seems  to  be  a  sort  of  vade 
mecum,  we  nominate  it  also  for  salad  dres.s- 
ing,  hair  oil  and  hog-cholera  cure. — Eng.  and 
Mining  Journal. 


The  Aircraft  Manufacturers'  Association  de- 
sires to  get  into  communication  with  all  man- 
ufacturers of  finished  products  and  producers 
of  raw  materials  entering  into  the  construc- 
tion of  aircraft  of  all  descriptions.  It  desires 
among  other  things  samples  of  steel  tubing, 
leather,  aluminum,  turnbuckles,  aviators'  wire. 
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and  catalogs  of  fittings,  instruments  and  equip- 
ment of  every  sort.  All  communications, 
samples  and  data  relating  to  the  above  mater- 
ials should  be  addressed  to  the  Aircraft  Man- 
ufacturers' Association,  501  Fifth  Avenue,  New 
York. 


Cordite  has  been  discovered  to  possess  the 
properties  of  a  drug.  It  is  said  to  have  a 
sweetish  taste  and  to  produce  temporary  exhil- 
aration with  ultimate  bad  effect  on  the  nervous 
system.  Women  munition  workers  in  Eng- 
land, are  said  to  have  been  detected  chewing 
it. 


The  straw-hat  trade  of  Luton  and  Dun- 
stable, (England)  and  other  places  in  the 
neighbourhood,  depends  upon  the  fact  that 
the  straw  used  for  plaiting  is  grown  on  adja- 
cent chalk  land.  The  plant  has  great  affinity 
for  the  silica  in  the  chalk  and  flints,  and  uses 
it  for  coating  the  outside  of  the  stalk  with  its 
beautiful  glass-pipe  covering.  And  it  is  due 
to  this  fact  that  America,  although  she  grows 
such  enormous  quantities  of  wheat  upon  her 
alluvial  lands — having  no  chalk  land — has  to 
send  to  Englarrd  for  straw,  through  which  her 
people  consume  their  iced  drinks. 


Work  on  the  second  Simplon  Tunnel  has 
been  greatly  impeded  owing  to  war  condi- 
tions. The  work  on  the  northern  section  was 
stopped  in  August,  1914,  and  was  not  re- 
commenced until  February,  1916,  but  work  has 
been  continued  on  the  southern  section  with  a 
reduced  number  of  men.  On  July  31,  a  dis- 
tance of  20,340  ft.  of  the  northern  section,  and 
of  24,600  ft.  of  the  southern  had  been  tunnel- 
led. At  the  present  rate  of  progress  it  is 
calculated  that  the  former  section  will  be 
completed  on  December  31  next,  and  the  lat- 
ter on  August  31,  1918. 


Success  in  the  Metallurgical  use  of  powder- 
ed coal  requires  (1)  that  the  coal  have  a 
high  volatile  content  and  a  low  percentage  of 
ash ;  (2)  that,  after  pulverizing,  the  moisture 
in  the  fuel  shall  not  exceed  0.75  per  cent. ; 
(3)  that  the  fuel  shall  be  pulverized  so  that 
at  least  95  per  cent,  will  pass  through  a  100- 
mesh  sieve  and  over  83  per  cent,  through  a 
200-mesh  sieve ;  (4)  that  the  delivery  of  the 
coal  to  the  furnace  shall  be  uniformly  con- 
trolled   regardless    of   the    quantity   required ; 


(5)  that  the  fuel  be  delivered  to  the  furnace 
in  a  thoroughly  atomized  state  and  that  com- 
bustion be  completed  while  the  coal  is  in  sus- 
pension ;  (6)  that  in  the  application  of  the  fuel 
to  the  furnace,  the  personal  equation  be  elim- 
inated as  far  as  possible. — C.  J.  Gadd,  Journal 
of  the  Franklin  Institute. 


A  resourceful  farmer  has  found  a  new  way 
to  use  dynamite  that  saved  a  nearly  matured 
crop  of  potatoes  in  a  badly  flooded  field. 
Unusually  heavy  rains  filled  all  the  neighbor- 
ing drains  and  ditches  so  there  was  no  relief 
for  the  flooded  field ;  and  in  this  emergency 
the  owner  put  down  a  number  of  holes  eight 
to  twelve  feet  deep  with  a  post  auger,  and  ex- 
ploded a  charge  of  dynamite  in  the  bottom  of 
each.  This  opened  up  passages  into  the  sandy 
subsoil  through  which  the  surplus  water 
drained  rapidly,  and  the  crop  was  saved,  al- 
though many  nearby  crops  were  ruined  by  the 
e.xcess  of  water  standing  in  the  fields. 


LATEST  U.  S.  PATENTS 
Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)     to     the     Commissioner    of    Patents, 
Washington,  D.  C. 

MAY     1 

1,224,146.      PUMP-UNLOADING  DEVICE.   Phil- 
ip L.  Crittenden,  Edgewood,  and  Lawrence  D. 
Saunders,  Wilkinsburg,  Pa. 
1,224.180.      APPARATUS        FOR        TREATING 
CERTAIN      DISEASES      OF      THE      HUMAN 
BODY.      Simon  Lake,  Milford,   Conn. 
4.     Therapeutic   apparatus,   comprising  a   sub- 
stantially    air-tight     chamber,      means      associ- 
ated   with    the    chamber    for    creating    a    pres- 
sure therein  above  the  normal  atmospheric  pres- 
sure surrounding  the  chamber,   other  means  for 
reducing  the  pressure  within  the  chamber  below 
the    normal    surrounding    atmospheric    pressure, 
valves    for    maintaining    a    predetermined    pres- 
sure   within    the    chamber,    a    relief    valve,    and 
means    for     intermittenly    operating    the     relief 
valve  at  regular  intervals. 

1,224,218.      MEANS     FOR     PRODUCING     AIR- 
CURRENTS.     Harold  M.   Scheibe,   Cambridge, 
Mass. 
1,224,221.       AUTOMATIC       ATMOSPHERE 
VALVE.     Harrv  Schwanebeck,  Baltimore,  Md. 
1,224.2.38.      BRAKE    AND    SAFETY    CAR    CON- 
TROL.     Walter   V.    Turner,    Wilkinsburg,    Pa. 
1,224.272.      UNLOADER    FOR    AIR-COMPRES- 
SORS.    William  H.  Callan  and  George  J.  Mac- 
Fadden,  Franklin,  Pa. 
1,224,381.      PUMP    AND    COMPRESSOR.       Her- 
bert   Alfred    Humphrey,    London,    and    William 
Joseph    Rusdell,    Dudlev,    Worcester.    England. 
1,224.407.      COMBINATION    JOLT    -    RAMMING 
AND    ROCK-(JVER    MACHINE.      William    C. 
Norcross,   Terre  Haute,   Ind. 
1,224.481-2.      VACUUM      CLEANING      AND 
FORCE-DRAFT     SYSTEM.       Frank    J.     Mat- 
chette  and  Richard  Raddatz,  Milwaukee,  Wis. 
1,224.545.      MEANS     FOR     DETERMINING 
GROUND     SPEED.       Lodewyk    J.     R.     Hoist, 
Philadelphia,  Pa. 
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1.     Apparatus     for     determining     the     ground 
speed    of    air    craft    comprising    in    combination 
means,  adjustable   for   different   air  craft   eleva- 
tions,   for    determining    the    beginning    and    end 
of   the    time    interval    required    for   an    air    craft 
to     travel    a    predetermined    distance    over    the 
earth's   surface,   and   a   timing  mechanism   grad- 
uated   in    units   of   ground    speed    for   measuring 
the  duration  of  said  time  inter\al. 
1.224.611.      AUTOMATIC  COUPLING  FOR  AIR- 
PIPES.     Harry  Currier,  Madison,   :\Ie. 
1.224.661.      MULTISTAGE  COMPRESSOR.     Nel- 
son J.  Parker.  Lincoln,  111. 
1,224,723.      TRAIN  -  STOPPING      APPARATUS. 
Baltis  Arthur  Durham,  Irvington,  N.  J. 

MAY    8 

1,224,914.  GREASE-GUN.  William  T.  Field 
and  John  A.  Dumbolton,  Lincoln,  Nebr. 

1,224,940.  FLUID  -  PRESSURE  -  CONTROL- 
LING APPARATUS  FOR  RAILWAY-VE- 
HICLES. Lloyd  V.  Lewis,  Edgewood  bor- 
ough. Pa. 

1.225.211.  APPARATUS  FOR  CONDITION- 
ING AND  DEHYDRATING  FIBROUS  AND 
CJTHER  BODIES.  George  Hillard  Benjamin, 
New    York,    N.    Y. 

1.225.212.  ART  OF  DRYING  BODIES.  George 
Hillard  Benjamin.  New  York,  N.  Y. 

1.225,269.  BREATHING  APPARATUS  FOR 
USE  IN  NOXIOUS  GASES.  James  W.  Paul 
and   Clarence  Hall,   Pittsburgh.    Pa. 

1,225,-395.  SPHYGMOMANOMETER.  George  F. 
Beachler,  Cleveland,  Ohio. 


1,225,455.      PNEUMATIC  SHOE.     Raffaele  Mar- 

abini.  New  York,  N.  Y. 
1,225.574.  APPARATUS  FOR  CONDENSING 
GAS  UNDER  HIGH  PRESSURE.  Godfrey 
L.  Cabot  and  James  J.  Cabot,  Boston.  Mass. 
1,225,612.  PERCUSSIVE  TOOL.  George  James 
Gawley,    Fleet.    England. 

1.  An  apparatus  for  utilizing  atmospheric 
pressure  for  delivering  impacts  comprising  a 
chamber  having  a  closed  end  adaijted  to  be  placed 
against  the  article  to  be  struck,  the  opposite  end 
of  said  chamber  being  open  to  the  atmosphere, 
a  piston  mounted  in  said  chamber  and  adapted 
to  be  moved  toward  said  closed  "end  for  deliver- 
ing an  impact  thereto  by  atmospheric  air  enter- 
ing said  cylinder  and  means  for  moving  said 
piston  away  from  the  closed  end  of  the  cylinder, 
whereby  a  vacuum  will  be  created  between  the 
closed  end  of  the  cvlinder  and  said  piston. 
1,225.684.      AIR-MOISTENING  DEVICE.     Oliver 

I.  Shaver,  Park  Rapids,  Minn. 
1,225,696.      AIR- WASHING  APPARATUS.  Chas. 

H.  Bicalky,  Buffalo.  N.  Y. 
1,225.709.  PNEUMATIC  ACTION  FOR  PNEU- 
MATICALLY -  OPERATED  MUSICAL  IN- 
STRUMENTS. Adolph  Peter  Gustafson,  Chi- 
cago, 111. 
1,225,724.  VACUUM  LIFTING-CUP.  Carlton 
L.  Smith,  Saginaw,  Mich? 

MAY    15 

1,225,805.      AIR       AND       GAS       COMPRESSOR 
Augustus  W.  H.  Griepe,  New  York,  N.  Y. 
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1,225.817.  C0:MPRESS0R.  William  H.  Howe, 
Chicago,  111. 

1,225.898.  ROCK-DRILL.  Daniel  Shaw  Waugh, 
Denver.  Colo. 

1,225  'J02.  I'RKSSURK  -  CONTROLLING  ME- 
CHANISM FOR  AUTOMATIC  MUSICAL  IN- 
STRUMENTS. Edwin  Welte,  Freiburg,  Ger- 
many. 

1,225,940.  ALARM  DEVICE.  Laurens  P.  Dixon, 
New  York,  N.  Y. 

1,226,011.  DESICCATING  APPARATUS.  Chas. 
E.   Rogers.   Detroit.   Mich. 

1.226,131.  BLOWER.  Ira  H.  Spencer,  West 
Hartford.   Conn. 

1,226,158.  PROPORTIONAL  GAS  -  METER. 
Thomas  B.  Wylie.  Pittsburgh,  Pa. 

1,226,272.  PILE-HAMMER.  Thomas  E.  Sturt- 
evant,  Dover,  N.  J. 


1.226.831.  APPARATUS  FOR  TREATING 
COCOA  AND  OTHER  PULVERULENT  MA- 
TERIAL.    John  Walker,  Boston,  Mass. 

1.  An  apparatus  of  the  character  specified 
comprising  a  centrifugal  separator,  a  pipe  of 
considerable  extension  and  diameter  coiled  about 
said  separator  and  connections  therewith,  and 
means  for  inducing  a  current  of  air  with  mater- 
ial therein  to  be  treated  to  pass  through  said 
pipe  and  afterward  develop  a  cyclonic  action 
within  said  seiiarator.  said  pipe  and  associated 
parts  being  adapted  wliereby  as  the  air  passes 
through  said  pipe  the  material  therein  may  be 
subjected  to  attritive  influence  through  contact 
with   the   wall   of   said   pipe. 

1.226.832.  PNEUMATIC  PITMAN  -  BALANCE 
FOR  SWING-JAW  ROCK  AND  ORE  CRUSH- 
ERS.    Fred  M.  Webber,  Joplin,  Mo. 
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1,226,326. 

Gilberg, 
1,226,328. 

Guthrie, 
1,226,408. 


PNEUMATIC    ACTION.      Charles   G. 
Rockford,  111. 

AIR-COMPRESSOR.  Venable      J. 

Cambria.   Va. 

DIE-CASTING  MACHINE.     Louis  P. 
Tenca,  Cleveland.  Ohio. 
1,226.417.      FLUID-PRESSURE  PUMP.    Howard 

W.  Truscott.  Portland,  Oreg. 
1,226,488-9.      DRY-PIPE  VALVE.  Powell  Evans, 

Philadelphia.   Pa. 
1,226,507.      TIRE    -    INFLATING    APPARATUS. 

Learner  E.  Guess,  Marion,  Ky. 
1,226,588.      PNEUMATIC   STRAW   -   STACKER. 

Victor   N.    Perry,    Batavia.    N.    Y. 
1,226.621.      SAND-BLAST  FOR  SATIN-FINISH- 
ING METALS.     Emil  Gieland,  Charlotte,  N.  C. 

MAY    22 

1,226,664.  AIR-VALVE.  Walter  R.  Hose,  New 
Ulm,  Minn. 

1.226.673.  PNEUMATIC  CUSHIONING  DE- 
VICE.     Peter    W.    Kane.    Rochester,    ^Vash. 

1,226.702.  VACUUM  MASSAGE  DEVICE.  John 
G.  Schlenter.  Toledo.  Ohio. 

1,226,818.  FLUID-PRESSURE  SUCTION  AP- 
PARATUS. John  R.  Schrader,  New  Y'ork, 
N.   Y. 


1,226.842.      MILKING  APPARATUS.      Austin   E. 

Anderson,  East  Randolph,  N.  Y. 
1,227,104.     BLOWPIPE.       James    Aslin,     Provi- 
dence,  R.   I. 
1  227,117.      PNEUMATICALLY     -     OPERATED 
PERCUSSION-TOOL.      Heinrich   Christiansen, 
Pinneberg,   Germany. 
1,227.190.      HUMIDIFYING  APPARATUS.  Fred- 
erick W.  Parks,  Fitchburg,  Mass. 
1.     In    a    humidifying   apparatus,    the   combin- 
ation with  a  tank  having  a  central  water-receiv- 
ing   compartment    and    a    separate    closed    com- 
partment    encircling     the     water-receiving    com- 
partment,     said      water-receiving     compartment 
extending      above      the       closed       compartment, 
means      to      maintain      air      under      pressure      in 
the    closed    compartment,    a    .self-contained    com- 
pressed-air  actuated    humidifying   head   mounted 
on   top  of  and  connected  to  the  closed  compart- 
ment,   a    water    inlet    pipe    extending    from    said 
head  into  the  water-receiving  compartment,  and 
means  to  maintain  the  water  level  in  the  water- 
receiving  compartment  at  a  point  slightly  below 
that  of  the  humidifying  head. 

1,227,324.  AIR-HEATER.  Percy  Ru.s.sell,  Brook- 
lyn, N.  Y.,  and  Frank  J.  Sepas.  Philadelphia, 
and  Edward  B.  Wilford,  Merion  borough.  Pa. 
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1,227.497.  VACUUM  SYSTEM.  William  Scott, 
Medford,   Mass. 

1.  A  vacuum  system  for  maintaining  a  sub- 
stantially uniform  head  on  flowing  fluids,  hav- 
ing, in  combination,  an  intake  chamber,  an  inlet 
passage  thereto,  a  discharge  passage  therefrom, 
means  for  vacuumising  the  chamber,  a  vacuum 
passage  leading  into  the  chamber  through  which 
it  is  vacuumized,  an  air  passage  connected  with 
the  atmosphere  and  with  the  intake  chamber 
normally  closed,  means  for  closing  the  vacuum 
passage  when  a  predetermined  amount  of  fluid 
has  been  brought  into  the  chamber,  and  means 
actuated  by  the  vacuumizing  means  upon  the 
closing  of  the  vacuum  passage  for  opening  the 
air  passage  to  permit  the  chamber  to  be  under 
atmospheric   pressure. 

1,227,510.      PNEUMATIC     PLAYER    MECHAN- 
ISM.  Prank  C.   White,  Meriden.  Conn. 
1,227,542.      MOISTURE  -  SUPPLYING     DEVICE 
FOR  INCUBATORS.     Dave  O.  Lager,  Helena, 
Mont. 

1.  The  combination  with  a  lamp  and  a  lamp 
chimney,  of  means  for  humidifying  the  heated 
air  passing  about  the  chimney,  including  a  drum 
surrounding  and  carried  by  the  chimney,  said 
drum  having  a  lower  inlet  port  and  an  upper 
outlet  port,  said  ports  being  disposed  upon  oppo- 
site sides  of  the  drum,  a  pipe  connected  to  the 
outlet  port  and  e.\tending  radially  from  the 
drum,  a  water  receptacle  attached  to  the  drum, 
said  drum  being  further  provided  with  a  port 
in  its  wall  adjacent  the  connection  of  the  pipe  at 
the  outlet  opening  thereof,  and  a  wick  carrying 
member  insertible  in  said  port  and  carrying  a 
wick  for  disposition  within  the  water  receptacle. 

MAY    29 

l,227,5fi4.  ROCK-DRILLING  ENGINE.  Gustaf 
Anderson.   Stockholm,    Sweden. 

1,227,715.  COMPRESSED-AIR  ENGINE.  Aaron 
B.   Webb.   Streator,   111. 

1,227,762.  AIR-PUMP.  Harlev  M.  ■  Dunlap, 
Battle  Creek,  Mich. 

1.227.787.  PNEUMATIC  ACTION  FOR  PLAY- 
ER-PIANOS.    Emory  C.  Hiscock.  Chicago,  111. 

1,227.816.  AIR-LIFT-PUMP  BOOSTER.  Frank 
S.  Miller,  deceased.  Indianapolis,  Ind.,  by  Don- 
old  S.  Morris,  administrator  de  bonis  non, 
Indianapolis,  Ind. 

1,228.128.  VACUUM-TRAP.  Andrew  Olson, 
Chicago,    111, 


1,228,157.     AIR-MOISTENER,     William  Wyand, 

A.bsGcon    ^^    J 
1,228,176.  '  VACUUM     -     CLEANER     NOZZLE. 

Barry  N.  Bishop,   Newark,  N.  J. 
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PNEUMATIC  TOOLS  ON  STREET  RAIL- 
WAY  WORK 

Mr.  Frederic  H.  Hill,  General  Manager  El- 
mira  (N.  Y.)  Water,  Light  and  Railroad  Com- 
pany, in  a  recent  issue  of  Electric  Railway 
Journal,  gives  us  an  interesting  account  of 
the  reconstruction  of  double  track  and  street 
paving  in  two  of  the  principal  business  streets 
of  Elmira,  particularly  emphasizing  the  sav- 
ing of  both  time  and  labor  by  the  employment 
of  modern  mechanical  facilities.  All  the  cars 
of  the  city  operate  over  the  tracks  to  be  re- 
constructed and  vehicle  traffic  on  the  streets 
also  is  heavy,  so  that  it  was  of  the  utmost  im- 
portance to  push  the  work  with  all  possible 
speed. 

The  general  street  condition  is  shown  in 
Fig.  I,  the  photo  having  been  taken  apparent- 
ly on  Sunday  when  the  street  was  temporarily 
clear.  On  Lake  street  the  work  consisted  in 
relaying  about  550  ft.  of  double  track  togeth- 


er with  a  cross-over  and  a  single-track 
branch-off.  The  old  construction  was  8-in. 
plain  girder  rail  laid  on  wood  ties  without 
ballast,  and  the  paving  consisted  of  sheet 
asphalt  varying  in  thickness  from  2  in.  to  3 
in.  laid  on  old  Belgian  block  paving  without 
sub-base. 

On  Water  Street  the  work  consisted  of  re- 
laying about  1400  ft.  of  double  track,  a  cross- 
over, a  single-track  branch-oflf  and  a  double 
track  steam  railroad  crossing.  The  paving 
on  Water  Street  was  of  the  same  general 
character  as  that  just  described  for  Lake 
Street,  with  the  exception  that  for  a  short 
distance  the  asphalt  was  laid  on  a  concrete 
base.  The  old  construction  here  was  7-in. 
plain  girder  rail  laid  on  wood  ties  without  bal- 
last. 

Before  commencing  work  tools  and  material 
were  distributed  and  every  arrangement  was 
made  to  avoid  delay,  although  the  unforeseen 
things,  disappointments  in  the  supply  of  men 


845-^ 


COMPRESSED  AIR  MAGAZINE. 


and  heavy  rains,  occurred  as  usual  in  the  pro- 
gress of  the  work. 

ASPHALT    CUT    WITH    PNEUMATIC    TOOLS 

The  asphalt  paving  was  first  removed 
from  between  the  rails  and  for  a  distance  of 
24  in.  beyond  the  new  line  of  the  outer  rails. 
For  this  purpose  four  pneumatic  cutting  tools 
were  applied  in  a  novel  manner.  These  tools 
were  the  standard  "Imperial"  pneumatic  tie 
tampers,  made  by  the  Ingersoll-Rand  Com- 
pany, but  they  were  fitted  with  special  cutting 
bars,  made  by  changing  the  shape  of  the  blunt 
bars  used  for  tamping.  This  was  done  by 
forging  the  3-in.  by  5-8-in.  face  of  the  tamping 
bar  down  to  an  axe-like  cutting  edge.  Anoth- 
er point  of  difference  between  the  cutting  and 
the  tamping  bar  is  that  the  former  has  a 
straight  shank  jvhile  the  latter  is  slightly  bent. 

In  beginning  the  operation  of  cutting  the 
asphalt  a  notch  or  shallow  groove  was  first 
cut  along  a  chalk  line  drawn  at  the  proper 
distance  from  the  outer  rails  and  parallel  to 
them.  Tn  making  this  groove  the  operator 
slid  the  cutting  edges  along  the  pavement  in 


front  of  him,  guiding  the  tool  with  his  knee, 
Fig.  2.  It  was  found  that  the  workman  should 
be  discouraged  from  guiding  the  tool  with  his 
foot.  Fig.  3,  as  this  method  is  slow  and  there 
is  danger  of  the  operator  inflicting  serious  in- 
juries upon  himself.  After  cutting  the  groove 
the  operator  made  a  series  of  deeper  cuts, 
leaving  8  in.  to  10  in.  between  the  cuts,  the 
groove  being  depended  upon  to  carry  the 
break  across  these  uncut  sections.  In  making 
this  deeper  cut  the  tool  was  merely  placed  in 
the  groove,  held  about  vertical  and  rocked 
slightly  back  and  forth,  Fig.  4.  After  a  few 
seconds  the  tool  worked  far  enough  into  the 
pavement  to  enable  it  to  be  used  as  a  pry 
bar,  and  an  occasional  prying  action.  Fig.  5, 
loosened   considerable   pavement. 

TI.ME    DATA   ON    .\SPHALT    CUTTING 

An  idea  of  the  cutting  speed  of  these  tools 
can  be  gained  from  an  observation  made 
while  the  four  tools  were  in  operation  making 
the  outer  break  in  the  asphalt.  In  one  hour 
and  a  half  a  282  ft.  cut  was  made,  which  is 
equivalent  to  47  ft.  per  hour  per  tool 

In  removing  the  pavement  between  the  rails 


FIG.   3 
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advantage  was  taken  of  favorable  locations  for 
the  cutting,  such  as  along  cracks  and  through 
thin  spots.  Good  progress  was  also  made 
by  working  the  tools  in  pairs.  The  men  faced 
each  other  and  started  the  tools  down  inside 
of  the  rails  and  then  pried  up  simultaneously, 
thus  loosening  the  pavement  from  rail  to  rail. 
Subsequently  the  strips  were  broken  into 
large  chunks.  Of  course  the  progress  in  this 
varied   greatly   according   to   the   condition   of 


the  pavement,  interruptions  and  the  like,  but 
it  is  safe  to  say  that  in  a  shift  of  ten  hours 
the  average  amount  of  pavement  broken  up 
was  about  6,000  sq.  ft.  per  hour  per  tool.  With 
the  aid  of  a  pry  bar  the  asphalt  came  up   in 


FIG.    6 
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long  strips,  which  were  broken  up  with  mauls 
into  sizes  convenient   for  hand   loading. 

Where  concrete  occurred  under  the  asphalt 
it  was  cut  with  the  aid  of  tampers  fitted  with 
special  picks.  These  picks  were  made  by  ta- 
pering and  tamping  a  straight  shank  similar  to 
that  of  the  asphalt-cutting  tools.  The  con- 
crete was  cut  along  the  same  line  as  the 
asphalt,  by  holding  the  tool  vertical  and  rock- 
ing it  slightly.  By  inserting  the  tool  at  inter- 
vals of  about  6  in.  the  concrete  was  broken 
up  readily.  The  use  of  the  pneumatic  con- 
crete picks  was  relatively  a  greater  saver  of 
time  and  labor  than  for  cutting  the  asphalt. 

THt     HOME-MADE    COMPRESSOR 

The  normal  air  consumption  of  each  pneu- 
matic tool  is  rated  at  i6  cu.  ft.  of  free  air  per 
minute  at  a  pressure  of  70  lb.  per  square  inch. 
Air  was  supplied  by  a  portable  equipment 
mounted  on  a  horse-drawn  truck  (Fig.  6).  Two 
complete  air  compressor  units  were  mounted 
on  the  truck.  Each  unit  consisted  of  a  direct- 
connected,  electric-motor  driven  compressor  of 
the  type  used  on  electric  railway  cars,  an  au- 
tomatic governor,  a  receiving  tank  and  300  ft. 
of  rubber  hose.  Each  compressor  had  a  piston 
displacement  of  50  cu.  ft.  of  air  per  minute. 
The  hose  was  conveniently  handled  on  two  old 
wire  reels,  and  a  tool  box  located  between  the 
compressor  provided  room  for  tamping  bars, 
tools,  oil,  etc. 

It  was  considered  advisable,  to  adopt  a 
double-unit  compressor  plant  on  account  of  its 
flexibility.  Our  large  construction  jobs  are 
done  mostly  in  the  first  three  months  of  spring 
and  summer,  and  after  that  it  is  a  case  of  nu- 
merous small  maintenance  jobs.  To  handle 
this  work  it  is  planned  to  mount  the  com- 
pressors on  work  cars,  so  that  two  jobs  can 
be  carried  on  simultaneously.  Also  one  unit 
can  be  used  to  furnish  air  in  the  shop  and 
carhouse. 

After  the  asphalt  was  broken  up  the  rails 
were  jacked  up  and  removed,  the  nuts  on  the 
joint  bolts  being  cut  off  with  an  oxy-acetylene 
blow-torch.  As  soon  as  the  first  pair  of  rails 
and  their  ties  were  removed  a  gang  of  shovel- 
lers began  excavating  for  the  new  construction 
and  as  soon  as  they  had  cleared  a  sufficient 
space  a  steam  shovel  was  put  to  work  and  car- 
ried the  truck  along  the  line.  The  steam  shovel 
was  followed  by  a  10  ton  steam  roller  which 
compacted  the  subsoil  in  readiness  for  the 
ballast. 
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After  compacting  the  bed  of  the  trench,  oak 
ties  6  in.  x  8  in.  x  8  ft.  were  placed  2  ft.  center 
to  center.  The  new  rails  were  7-in.  Lorain 
section  No.  91-375.  One  rail  of  each  track 
was  roughly  lined  in,  bolted  and  spiked.  The 
other  rail  was  then  spiked  to  gage.  The  spik- 
ing was  done  by  a  crew  of  four  men.  Two, 
with  bars,  held  the  tie  up  against  the  rail  and 
the  «ther  two  drove  the  spikes  with  mauls. 

BALLASTING     WITH     PNEUMATIC    TAMPERS 

After  the  spiking  was  completed  the  rails 
were  jacked  up  to  grade,  leaving  space  of 
about  7  in.  between  the  bottom  of  the  ties 
and  the  sub-grade.  Crushed  stone  ballast  was 
then  shovelled  into  place  and  tamped  lightly 
under  the  ties  with  shovel  and  pick.  The  full 
length  of  the  ties  was  tamped  with  the  aid  of 
the  same  pneumatic  tools,  which  were  em- 
ployed for  asphalt  and  concrete  cutting.  For 
this  work  standard  tamping  bars  with  3-in.  by 
^-in.  faces  were  used  with  the  tools,  and  the 
men  worked  in  pairs,  one  on  each  side  of  the 
tie,  Fig.  7.  By  compacting  the  ballast  from 
both  sides  simultaneously  none  of  the  force 
of  the  blows  was  spent  in  shifting  the  ballast 
from  side  to  side.     Observations  made  on  one 
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section  showed  that  four  iiiachines  tamped 
340  ties  in  twenty-six  consecutive  hours.  The 
average  time  required  for  two  men  with  the 
pneumatic  tampers  to  complete  the  tamping 
operation  of  a  single  tie  was  from  six  to  seven 
minutes. 

In  tamping  we  operated  with  a  gang  of  five 
men.  The  fifth  man  sounded  the  ties  and 
watched  the  grade  to  see  that  the  work  was 
properly  done.  He  also  gave  the  necessary 
attention  to  the  compressor  plant  and  tools. 
Our  observations  indicate  that  this  five-man 
gang  will  do  as  much  work  as  twenty-four 
men  with  picks,  and  the  tamping  is  better  done. 

While  the  ties  were  being  tamped  the  rails 
were  bonded  with  a  Lincoln  bonding  machine. 
Coover  track  braces  placed  at  intervals  of 
about  20  ft.  were  bolted  and  then  welded  to 
the  rail;  the  welding  insured  the  security  of 
the  brace  and  also  improved  the  cross  bond- 
ing. Welds  were  made,  using  a  carbon  pencil 
and  scrap  copper.  Copper  wire  cross  bonds 
were  placed  at  the  end  of  each  section  and 
around  all  special  work. 

SELF-PROPELLED    CONCRETE    MIXER 

After  tamping,  the  ballast  extended  half- 
way up  the  ties  and  the  roadbed  was  ready 
for  concreting.  Before  beginning  to  place  the 
concrete  Nelsonville  filler  blocks  were  first  laid 
against  the  web  of  the  rails  on  the  inside  of 
the  track,  and  then  the  concrete  was  placed 
to  cover  the  ties  a  depth  of  2  in.  Crushed 
stone  and  cement  were  distributed  along  the 
street  on  one  side  and  sand  on  the  other  in 
estimated  quantities.  A  self-propelled  ^-yd. 
Ransome  concrete  mixer  (Fig.  8)  was  used  on 
the  same  side  of  the  street  as  the  stone.  A 
gang  of  about  thirty  men  were  able  to  con- 
crete 50  lineal  feet,  or  about  1,000  sq.  ft.,  per 
hour. 

The  outside  of  the  T-rails  was  plastered 
with  cement  mortar,  and  then  over  the  con- 
crete a  i-in.  sand  cushion  was  placed.     This 
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was  rolled  with  a  hand  roller  and  graded,  giv- 
ing a  final  thickness  of  about  i  in.  The  bricks 
were  then  laid  next  to  the  filler  on  the  inside 
of  the  track.  A  5-ton  tandem  roller  was  used 
for  final  rolling.  The  spaces  between  the  new 
pavement  and  the  old  asphalt  were  filled  witk 
grout,  and  pitch  was  used  to  fill  cracks  be- 
tween bricks.  A  little  sand  was  sprinkled  on 
the  brick  and  the  street  was  then  opened  to 
traffic.  A  cross-section  of  the  complete  con- 
struction is  shown  in  Fig.  g. 

RESULTS  OF  USE  OF  PROPER  EQUIPMENT 

The  advantages  of  suitable  equipment  and 
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organization  are  shown  clearly  by  the  pro- 
gress made :  on  Lake  Street  (550  ft.  of  dou- 
i  ble  track,  one  cross-over  and  one  single 
track  branch-off)  where  fourteen  days  were 
required,  and  on  Water  Street  (1400  ft.  of 
double  track,  one  cross-over,  one  single-track 
branch-off  and  one  double-track  crossing) 
where  nineteen  days  were  required.  The  work 
was  carried  out  by  the  company's  own  or- 
ganization, augmented  by  laborers  and  gang 
bosses  temporarily  employed  for  the  job.  F. 
G.  Maloney.  superintendent  of  the  railroad  de- 
partment, had  direct  charge  of  the  work. 


AVIATION  DEVELOPMENTS. 

In  the  course  of  a  lecture  delivered  by  Bri- 
gadier-General Brancker  to  the  members  of 
the  Aeronautical  Society  of  Great  Britain 
some  time  ago,  the  author  said  the  way  in 
which  war  had  forced  a  higher  standard  on 
us  was  remarkable.  Only  two  and  a  half 
years  ago,  a  pilot  who  flew  across  country  at 
3,500  ft.  and  landed  without  breaking  anything 
was  considered  to  be  quite  useful.  Now  the 
expert  pilot  has  to  be  prepared  to  fly  at  the 
greatest  height  his  machine  will  reach,  which 
is  sometimes  about  17,000  ft.,  has  to  dive  and 
loop  and  side-slip  to  enable  him  to  be  an  effi- 
cient fighter,  and  has  to  have  considerable  ex- 
perience in  photography  from  the  air,  in  the 
observation  of  artillery  fire,  and  the  trans- 
mission of  the  results  by  wireless  to  the 
ground,  and  in  the  use  of  the  machine  gun. 
In  addition,  he  must  be  an  expert  bomb  drop- 
per, which  needs  considerable  practice  and  ex- 
perience, and  finally  in  bombing  raids,  long 
reconnaissances,  and  in  fighting  patrols,  it  is 
necessary  for  aeroplanes  to  fly  in  a  fixed  for- 
mation in  numbers  from  two  up  to  twenty,  an 
operation  demanding  a  great  deal  of  skill  and 
experience  in  the  pilot. 


TEST  FOR  CARBON   MONOXIDE 

Perhaps  the  best  chemical  test  for  carbon 
monoxide,  in  that  other  gases  do  not  interfere 
and  that  very  simple  apparatus  is  required,  is 
by  the  use  of  blood  diluted  with  water  to  a 
buff-yellow  tint.  This  test,  in  the  author's  ex- 
perience, is  capable  of  distinctly  showing  as 
little  as  0.03  per  cent,  of  carbon  monoxide 
in  the  atmosphere.  The  method  of  procedure  is 
as  follows : 

One  or  two  drops  of  blood  from  the  finger 


are  diluted  with  water  until  equal  portions  of 
the  solutions  placed  in  100  c.c  test  tubes  have 
a  buff-yellow  color;  one  of  the  tubes  is  taken 
into  the  mine,  and  at  the  place  where  the 
air  is  to  be  tested  about  50  c.c.  of  the  blood 
solution  is  poured  out,  the  mine  air  taking 
its  place.  The  tube  is  then  corked,  taken  to 
the  surface,  and  gently  shaken  for  10  min. 
If  the  air  contains  carbon  monoxide,  the  pink 
color  caused  by  the  presence  of  carbon  monox- 
ide hemoglobin  is  detected  by  comparing  the 
solution  with  the  normal  blood  solution  in  the 
other  tube. —  U.  S.  Bureau  of  Mines  Tech.  Pa- 
per   II. 


GRAPHIC  SOLUTION  OF  COMPRESSED 
AIR     TRANSMISSION     PROBLEMS 

BY    C.    W.    CRISPELL* 

The  nomogram  on  the  opposite  page  gives 
a  graphic  solution  of  D'Arcy's  formula  for 
the  transmission  of  compressed  air  in  pipes. 
This   formula  is  ; 


/d'{p,-p,)        cVd'    /(p,-p,) 

D^C      I = :      / 

\'  IV J  \'l   V         tfi 

where : 

D  =:  the  volume  of   compressed   air   in   cubic 

feet  per  minute  discharged  at  the  final 

pressure, 
c  :=  a  coefficient  varying  with  the  diameter  of 

the    pipe,    as    determined    by    experi- 
ment, 
rf  =  actual  diameter  of   pipe  in   inches, 
/^length  of   pipe   in   feet. 
p^  =:  initial  gage  pressure  in  pounds  per  square 

inch, 
/jj^  final  gage  pressure  in  pounds  per  square 

inch. 
U'j  =  the  density  of  the  air,  or  its  weight  per 

cubic   foot,  at   initial  pressure. 

The  nomogram  allows  the  solution  of  this 
equation  without  reference  to  tables  for  values 

/Pl  —  P2 

of    cVd^    and     / which    are    ordinarily 

used  for  this  purpose. 

The  following  cases  may  arise  in  connec- 
tion with  the  transmission  of  compressed  air 
through  pipes  : 
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1.  Given  the  volume  of  compressed  air,  the 
length  of  pipe,  the  initial  pressure,  and  the 
maximum  allowable  drop  in  pressure ;  re- 
quired, the  diameter  of  the  pipe. 

2.  Given  the  length  of  pipe,  the  diameter  of 
pipe,  the  initial  pressure,  and  the  maximum 
allo\vaI)le  drop  in  pressure ;  required,  the  vol- 
ume of  compressed  air  which  the  pipe  will 
carry. 

3.  Given  the  diameter  of  the  pipe,  the  vol- 
ume of  compressed  air,  the  initial  pressure, 
and  the  maximum  allowable  drop  in  pressure; 
required,  the  maximum  length  of  pipe  of  the 
given  diameter  which  can  be  used  under  these 
conditions. 

4.  Given  the  diameter  of  the  pipe,  the  vol- 
ume of  compressed  air,  the  length  of  pipe,  and 
the  maximum  allowable  drop  in  pressure ;  re- 
quired, the  pressure  at  which  the  air  must  en- 
ter the  pipe. 


5.  Given  the  diameter  of  the  pipe,  the  vol- 
ume of  compressed  air,  the  length  of  pipe,  and 
the  initial  pressure ;  required,  the  drop  in 
pressure. 

The  graphic  solution  of  each  of  these  prob- 
lems may  be  obtained  as  follows ; 

Case  I. — With  a  straight  edge,  join  the  length 
of  pipe  and  the  cubic  feet  of  compressed  air 
(not  free  air)  ;  note  the  intersection  on  axis 
A  ;  join  the  initial  pressure  with  the  drop  in 
pressure ;  note  the  intersection  on  axis  B.  A 
line  joining  the  two  points  on  A  and  B  will 
intersect  scale  number  3  at  the  required  pipe 
diameter. 

Case  2. — With  a  straight  edge,  join  the 
initial  pressure  with  the  drop  in  pressure,  note 
the  intersection  on  axis  B ;  join  the  intersec- 
tion on  B  with  the  diameter  of  the  pipe;  note 
the  intersection  on  axis  A.  A  line  joining 
this  point  on  A   with  the  length  of  pipe  will 


8458 


COMPRESSED  AIR  MAGAZINE. 


intersect     scale    number     2    at     the     required 
volume   of   compressed   air. 

Case  3. — With  a  straight  edge,  join  the 
initial  pressure  with  the  drop  in  pressure ; 
note  the  intersection  on  axis  B;  join  the  in- 
tersection on  B  with  the  diameter  of  the  pipe; 
note  the  intersection  on  axis  A.  A  line  join- 
ing this  point  on  A  with  the  given  cubic  feet 
of  compressed  air  intersects  scale  number  i  at 
the  required  maximum  length  of  pipe. 

Case  4. — With  a  straight  edge,  join  the 
length  of  pipe  with  the  volume  of  compressed 
air;  note  the  intersection  on  axis  A  ;  join  the 
intersection  on  A  with  the  diameter  of  the 
pipe ;  note  the  intersection  on  axis  B.  A  line 
joining  this  point  on  B  with  the  allowable  drop 
in  pressure  intersects  scale  number  4  at  the  re- 
quired initial  pressure  at  the  entrance  of  the 
pipe. 

Case  5. — With  a  straight  edge,  join  the 
length  of  pipe  with  the  volume  of  compressed 
air;  note  the  intersection  on  axis  A;  join 
the  intersection  on  A  with  the  diameter  of  the 
pipe;  note  the  intersection  on  axis  B.  A  line 
joining  this  point  on  B  with  the  given  initial 
pressure  will  intersect  scale  number  5  at  the 
required  drop  in  pressure. 


THE    FATAL    GAS   EXPLOSION    IN 

CLEVELAND  WATERWORKS 

TUNNEL* 

The  city  of  Cleveland  is  building  a  10  foot 
cylindrical  tunnel  connecting  crib  No.  4,  a 
mile  out  in  the  lake  with  crib  No.  5  four  miles 
further  out,  working  from  both  ends.  On  July 
24,  1916,  a  gas  explosion  at  crib  No.  5  end 
caused  the  death  of  nine  men,  and  an  hour 
or  so  later  ten  more  men  lost  their  lives  trying 
to  get  into  the  working  place. 

Nearly  every  paragraph  of  the  various  State 
mine  laws  has  been  written  as  the  result  of 
such  a  catastrophe  as  that  here  spoken  of. 
The  mining  men  of  this  country  and  the  Fed- 
eral Bureau  of  Mines  are  trying  to  benefit  by 
each  explosion  and  each  accident,  putting  the 
details  on  record  so  that  similar  accidents  may 
be  prevented. 


♦Abstract  of  portion  of  address  before 
Qeveland  Engineering  Society,  January  16, 
1917,  by  W.  J.  German,  Engineer  Federal  Bu- 
reau of  Mines,  Pittsburgh. 


Fig.  I  is  an  interior  view  of  the  tunnel.  The 
6  in.  pipe,  mid-height,  on  the  left  carries  the 
fresh  air  from  the  compressors  on  the  crib 
down  to  the  working  force.  The  view  was 
taken  before  the  explosion,  as  after  that  all 
the  electric  lights  and  the  wiring  were  re- 
moved. 

Fig.  2  shows  the  shield,  which  is  12  feet  2 
inches  in  diameter  and  14  feet  long,  the  cut- 
ting edge  being  shoved  into  the  mud  by  hy- 
draulic jacks.  The  men  were  working  at  the 
front  of  the  cutting  edge  digging  out  the  mud, 
cutting  it  down  with  knives,  when  a  large 
quantity  of  mud  was  blown  up  in  front  of  the 
cutting  edges  by  a  gas  blower.  When  the 
foreman  saw  this  he  was  nearly  ready  to  shove 
the  shield.  He  thought  that  if  he  shoved  the 
large  shield  ahead  2  or  3  feet  it  would  cut  of¥ 
the  blower  and  prevent  the  gas  from  coming 
up  in  the  tunnel.  The  shield  closed  of?  the 
gas  temporarily,  but  it  accumulated  enough 
pressure  down  under  the  shield  so  that  eventu- 
ally it  forced  its  way  out  at  the  tail  end  and 
again  passed  into  the  tunnel.  As  it  was  a 
hydrocarbon  gas  lighter  than  air,  of  course 
it  rose  to  the  roof  of  the  tunnel. 

An  important  mechanical  device  in  connec- 
tion with  the  shield  is  the  erector  for  placing 
the  successive  segments  of  the  tunnel  lining 
in  position.  The  gas  from  under  the  shield 
accumulated  at  the  roof  of  the  tunnel  and  the 
operator  on  this  erector  became  sick  and  had 
trouble  in  breathing,  because  the  pressure  of 
the  gas  decreased  the  oxygen  percentage  of 
the  atmosphere  he  was  breathing.  He  came 
down  and  the  foreman  sent  another  man  to 
take  his  place.  The  second  man  was  over- 
come, but  not  entirely — just  had  trouble  in 
breathing,  and  became  sick.  The  foreman  him- 
self tried  the  task  and  also  had  trouble  in 
breathing,  so  that  he  decided  to  leave  the  tun- 
nel, and  did  so.  The  men  working  at  the  face, 
having  trouble  in  breathing  decided  to  go  out. 
The  tunnel  at  this  time  was  1,400  feet  from  the 
lock  to  the  face.  In  walking  back  toward  the 
lock  they  had  to  ascend  to  a  point  where  the 
tunnel  was  9  feet  higher  than  at  the  face.  In 
passing  this  high  point  the  whole  crew  had 
serious  trouble  in  breathing. 

This  condition  was  reported  and  the  general 
superintendent  came  out  next  day  with  the 
crib  superintendent  and  went  down  to  inves- 
tigate, taking  some  pipe  fitters  with  them.    As 
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they  approached  the  summit  they  had  trouble 
in  breathing  because  the  gas  had  reduced  the 
percentage  of  oxygen.  They  drilled  %  inch 
holes  in  the  6  inch  air  line  at  200  foot  inter- 
vals and  at  the  summit  the  hole  was  piped 
leading  the  air  to  the  roof  of  the  tunnel.  Pass- 
ing this  the  men  had  no  trouble  in  reaching 
the  face.  In  the  erector  operator's  box  there 
was  still  difficulty  in  breathing.  A  45  degree 
elbow  was  placed  on  the  end  of  the  6  inch 
air  line  conducting  the  air  right  up  into  the 
electric  motors  which  drove  the  erector. 

The  percentage  of  gas  there  at  the  time  may 
be  judged  from  samples  taken  at  that  point  af- 
terwards under  nearly  the  same  conditions 
I  should  judge  that  the  gas  at  that  time,  before 
they  put  the  elbow  on,  was  far  above  the  ex- 
plosive point,  so  that  although  these  men  were 
using  the  electrical  machinery,  and  undoubted- 
ly producing  sparks,  no  explosion  occurred. 
They  put  on  the  45-degree  elbow  and  turned 
the  fresh  air  up  to  the  roof  of  the  Junnel, 
stopping  it  from  going  to  the  face  and  bringing 
the  high  proportion  of  gas  in  the  mixture  down 
somewhere  near  the  highest  explosive  point 
around  814  or  9.  After  this  was  done,  they 
shut  down  the  tunnel  for  a  day. 

The  general  superintendent  and  the  crib  su- 


perintendent went  down  again  the  next  day 
and  experienced  no  trouble  in  breathing.  They 
walked  over  the  summit,  went  to  the  face,  and 
got  up  into  the  operator's  box.  but  they  had  no 
trouble.  They  came  out  and  decided  to  let 
the  shift  go  to  work  that  night.  On  the  even- 
ing of  July  24  ten  men  went  down  the  tunnel 
to    start    to    dig    out    and    take    up    the    work 
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that    was    left   by    the    crew    that   was    down 
on  the  night  of  July  22. 

SOMETHING     WRONG 

They  had  been  down  at  the  face  one  hour 
when  the  engineer  up  on  the  crib  noticed  an 
increase  in  the  pressure  shown  by  the  gage 
from  22  pounds  to  about  35  pounds.  Seeing 
that  there  was  something  wrong  he  called  the 
crib  superintendent,  who  looked  at  the  gage 
and  then  tried  to  talk  to  the  men  down  at  the 
face  of  the  tunnel,  but  no  one  answered.  He 
went  down  the  shaft  and  coming  to  the  lock 
he  looked  through  the  bull's-eye  and  saw  the 
lock  tender  cleaning  the  debris  away  from  the 
inside  door  in  order  to  close  it  and  come  out. 
He  watched  him  for  a  minute  or  so,  then  came 
to  the  top  again  and  tried  to  telephone  to  the 
men  at  the  face  to  send  men  back  to  help  get 
the  door  closed,  but  he  could  get  no  answer 
He  came  back  down  and  by  this  time  the  lock- 
tender  had  come  out. 

The  locktender  said :  "I  don't  know  what 
has  happened,  only  that  the  flooring  is  blown 
up  and  the  ties  are  thrown  all  around."  The 
superintendent,  accompanied  by  the  lockten- 
der, went  in  about  a  hundred  feet,  expecting 
to  see  the  regular  lights  in  the  tunnel,  but  they 
were  all  torn  down,  although  the  current  was 
still  on  the  tangled  wires  in  the  debris. 

The  superintendent  then  came  out  to  get 
some  flashlights.  He  was  not  affected  at  all 
by  the  after-damp,  as  seemingly  it  had  not 
as  yet  diffused  back  that  far.  He  procured 
some  flashlights  and  six  men  to  go  in  with 
him.  When  he  got  inside  the  lock,  that  is,  in- 
to the  tunnel,  he  left  the  locktender  and  one 
other  man  to  take  care  of  the  lock  and  ad- 
vanced with  the  other  four  men.  After  get- 
ting in  about  a  hundred  feet  and  looking 
around  to  see  that  they  were  following,  they 
were  all  on  the  floor  stretched  out.  He  turned 
to  help  the  man  next  to  him  and  when  he  was 
in  the  act  of  getting  him  on  his  shoulder  he 
himself  was  overcome  and  lost  all  control  of 
his  limlis,  though  still  conscious  but  unable 
to  call  for  help.  His  flashlight  was  turned 
toward  the  lock  and  the  two  men  there  ad- 
vanced quickly  and  brought  him  back  to  the 
lock,  by  that  time  having  hardly  strength 
enough  to  shut  the  inside  door  and  operate 
the  valves  to  get  out.  Leaving  the  four  men 
still  on  the  tunnel  floor  unconscious,  they 
went  to  the  top  and  when  they  were  in  the 
fresh    air   they   became    unconscious    and    lay 


there  for  two  hours  before  any  lielp  came. 
There  being  no  telephone  or  other  communi- 
cation with  the  shore  the  crib  employes  sent 
up  rockets,  blew  the  whistle  and  finally  at- 
tracted somebody's  attention,  and  life-saving 
crews  took  the  unconscious   men   ashore. 

By  this  time  the  general  superintendent  had 
received  word  and  he  came  out  on  another 
boat  with  several  men,  but  did  not  see  the 
superintendent  going  ashore.  When  the  gen- 
eral superintendent  arrived  at  the  Crib  he  or- 
ganized a  crew  of  seven  men  besides  himself 
and  went  down  into  the  tunnel  without  mak- 
ing any  inquiries.  They  advanced  inside  of 
the  lock  about  200  feet  to  the  section  where 
the  3-4  inch  holes  were  bored  in  the  6-inch 
pipe.  The  superintendent  was  in  the  lead  of 
the  party  and  the  other  seven  men  were  strung 
from  the  lock  in.  He  and  all  his  crew  fell 
unconscious. 

THE  LOCKING  OF   THE  LOCK 

The  lock  was  "in,"  and  no  one  could  open 
it  from  the  outside  because  the  pressure  was 
against  the  outside  door  and  unless  someone 
was  left  inside  to  operate  the  valves,  no  one 
else  could  get  in  the  tunnel  while  the  pres- 
sure was  on,  so  they  lay  there  for  about  five 
hours  before  anything  else  was  done. 

At  about  this  time  the  waterworks  officials 
arrived  at  the  crib  and  heard  that  the  men 
had  gone  down  and  had  not  come  back.  They 
refused  to  let  anyone  else  go  down  until  a 
conference  had  been  held.  In  the  meantime, 
city  firemen  had  arrived  on  the  scene  with 
some  breathing  apparatus  and  after  the  con- 
ference they  decided  to  let  some  of  the  work- 
men go  down  to  the  air  lock  with  the  breath-, 
ing  apparatus  on.  The  workmen  looked  in 
and  could  see  some  of  the  men  in  the  lock 
lying  as  though  dead.  They  came  back  and 
reported.  After  another  conference,  decision 
was  reached  to  take  the  air  pressure  off  the 
tunnel  in  order  to  get  the  bodies  out.  The 
only  way  this  could  be  done  was  to  break  a 
glass  bull's-eye  in  the  lock  door.  The  bull's- 
eye  was  4  inches  in  diameter  and  i  inch  thick. 

Breaking  the  bull's  eye  and  taking  the  pres- 
sure off  the  tunnel  took  about  four  hours. 
After  the  pressure  was  off,  the  general  sup- 
erintendent and  the  man  next  to  him  revived 
without  any  assistance  because  they  had  fall- 
en near  a  3-4  inch  hole  in  the  air  pipe  and  had 
been    getting   some   fresh    air.     They   walked 
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out  and  opened  the  lock  door  and  came  up. 
When  these  men  came  in  contact  with  the 
fresh  air  is  seemed  to  have  some  overpower- 
ing effect  on  them  and  they  could  not  tell  what 
had  happened  in  the  tunnel.  A  crew  of  men, 
some  wtih  apparatus  and  some  without,  went 
down  and  brought  out  the  bodies  of  the  res- 
cue party,  totalling  ten ;  all  were  dead. 

BUREAU  OF    MINES   TAKES    HOLD 

About  this  time  the  Bureau,  of  Mines  res- 
cue party,  of  which  I  was  a  member,  arrived  in 
charge  of  D.  J.  Parker  and  L.  M.  Jones,  min- 
ing engineer.  (The  latter,  I  regret  to  say,  has 
since  lost  his  life  in  mine  rescue  work  at  Bar- 
racksville,  W.  Va.).  They  were  making  prep- 
arations to  go  down  when  they  were  informed 
that  men  had  been  in  to  the  lock  and  had 
brought  out  the  bodies.  They  then  decided  to 
make  an  inspection.  The  regular  precautions 
that  are  taken  at  a  mine  were  observed ;  that 
is  they  carried  safety  lamps  to  test  for  meth- 
ane, and  they  took  a  canary  to  warn  them  of 
the  presence  of  carbon  monoxide.  Their  first 
safety  lamp  test  at  the  top  of  the  shaft  showed 
about  5  per  cent,  of  methane  coming  out  of 
the  tunnel. 

The  electric  current  was  still  in  the  wires 
in  the  tunnel  and  there  was  a  light  in  the  lock. 
The  wires  in  the  tunnel  beyond  the  lock  were 
twisted  up  in  the  debris  and  there  was  an  ex- 
plosive mixture  of  gas.  This  was  an  extreme- 
ly dangerous  situation,  so  they  cut  the  current 
of?  on  the  crib  before  advancing  into  the  toe 
of  the  mud.  This  point  is  300  feet  from  the 
original  face,  or  from  the  face  of  the  tunnel 
at  the  time  of  the  accident.  When  the  men 
arrived  at  this  point  they  found  that  the  tun- 
nel was  filled  with  mud.  The  rail  was  marked 
and  it  was  found  that  the  mud  was  filling  the 
tunnel  at  the  rate  of  4  feet  per  hour.  They 
were  satisfied  that  the  men  who  had  been 
caught  at  the  face  were  dead,  judging  from  the 
evidences  of  violence  in  the  tunnel.  It  was  de- 
cided to  come  out  and  close  the  lock  and  get 
the  air  pressure  back  on  the  tunnel.  It  took 
several  hours  to  bring  the  pressure  up  to  a 
point  that  would  stop  the  mud  from  creeping 
in.  As  it  was  getting  late  the  tunnel  was 
closed  for  the  night  and  the  Bureau  men  came 
ashore. 

The  next  morning  H.  M.  Wolfin,  then  mine 
safety  engineer  of  the  Bureau,  accompanied  by 
three  other  Bureau  men,  made  an  inspection 
and   found  that  the  gas  was  still  coming  out 


through  the  top  of  the  crib.  In  order  to  start 
operations  it  was  decided  that  a  blowing  fan 
had  better  be  put  on  the  crib  and  an  8  inch 
galvanized  iron  pipe  put  down  the  sh?.ft  to 
blow  fresh  air  into  the  lock.  A  blower  man 
from  the  city  came  out  and  started  to  put  down 
the  pipe.  It  was  a  very  dangerous  job  for  a 
man  who  was  not  used  to  working  in  gas. 
He  installed  the  pipe  from  the  crib  to  the  lock 
and  an  engine  and  fan  was  erected  on  the 
crib  and  put  in  operation  about  midnight.  The 
next  morning  the  air  in  the  shaft  was  nearly 
free  from  gas  and  the  men  could  detect  only 
about  3  per  cent,  of  gas  down  at  the  lock,  but 
it  was  still  blowing  out  through  the  lock  door. 
When  they  went  inside  the  lock  the  gas  at  the 
roof  was  far  above  the  explosive  point. 

The  crew  advanced  into  the  tunnel  1,200 
feet  and  in  looking  around  they  found  that  the 
6-inch  air  line  that  went  to  the  face  was  brok- 
en at  the  toe  of  the  mud.  The  break  was  due 
to  the  force  of  the  explosion.  The  chief  elec- 
trician was  down  with  the  crew  at  this  time 
and  he  noticed  an  outward  pressure.  The  pres- 
sure on  the  tunnel  was  30  pounds,  but  still 
there  was  an  outward  pressure  from  the  6-inch 
line.  The  Bureau  men  took  a  sample  of  the 
gaseous  mixture  that  was  coming  from  the 
pipe  and  it  showed  60  per  cent,  methane.  It 
was  decided  that  the  gas  in  the  tunnel  was 
coming  from  this  break.  They  contemplated 
using  one  of  the  2-inch  pipes,  shown  in  Fig.  i, 
that  was  used  for  a  waterline  before  the  ex- 
plosion, and  the  necessary  connection  was 
made  to  join  the  2-inch  line  to  the  6-inch  line. 
They  disconnected  the  2-inch  line  from  the 
water  pump  on  the  crib  and  extended  it  out 
through  the  roof  of  the  crib  and  let  it  dis- 
charge to  the  atmosphere.  The  pressure  was 
greater  than  30  pounds  and  the  gas  roared 
out  on  top  of  the  crib.  Samples  were  taken 
from  this  pipe  every  day  for  several  weeks  and 
none  showed  less  than  30  per  cent,  methane. 
You  can  see  the  situation.  The  gas  blower 
and  the  shield  were  in  the  face  and  300  feet 
of  mud  behind  it.  The  gas  came  from  be- 
neath the  shield.  The  mud  that  filled  the 
tunnel  did  not  come  from  the  face,  but  it  came 
through  the  holes  in  the  roof.  The  block  lin- 
ing of  the  tunnel  was  badly  damaged  and  ten 
holes  were  blown  in  the  roof.  Twenty  of  the 
blocks  that  were  blown  out  have  never  been 
accounted  for.  They  were  probably  blown  up 
into  the  mud  at  the  bottom  of  the  lake.     The 
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men  in  charge  placed  timber  across  these  holes 
and  put  in  brick  and  built  arches. 

You  can  understand  the  circuit  of  gas.  It 
was  feeding  into  the  8-foot  space  at  the  front 
end  of  the  mud  and  passing  into  the  6-inch  line 
and  out  into  that  part  of  the  tunnel  extending 
from  the  toe  of  the  mud  to  the  lock.  The 
mud  acted  as  a  seal  and  the  gas  escaped  only 
through  the  pipe  to  the  surface  so  that  22 
hours  afterwards  the  tunnel  was  free  from 
gas. 

The  tunnel  officials  then  went  ahead  to 
clean  out  the  mud.  Of  course,  the  track  had 
to  be  relaid,  as  it  had  been  blown  out.  New 
flooring  was  put  down  and  the  work  of  clear- 
ing out  the  mud  was  started.  The  holes  in  the 
roof  were  timbered  first.  The  mud  was  cleared 
8  feet  in  advance  of  a  hole  which  was  then 
bricked  up,  because  the  mud  was  very  soft 
and  would  force  its  way  into  the  tunnel.  Be- 
tween two  of  the  timbers  there  was  a  half 
inch  space  through  which,  in  spite  of  the  30 
pound  pressure,  the  mud  came  like  a  sheet  of 
steel  in  the  rolling  mill  and  coiled  up  on  the 
floor.  The  men  were  not  allowed  to  advance 
too  far  until  the  holes  were  bricked  up.  Ad- 
vance was  made  in  this  way  until  the  men  ar- 
rived at  a  point  100  feet  from  the  toe  of  the 
mud.  There,  two  bodies  were  found  under 
blocks.  The  legs  had  been  blown  off  one  man 
and  each  man's  neck  was  broken  and  each  had 
been  burned  severely.  After  the  work  of  ad- 
vancing had  proceeded  about  three  or  four 
weeks  more,  as  near  as  I  remember,  the  rest 
of  the  bodies  were  recovered  at  the  face. 
They  were  in  an  awful  condition.  All  had 
been  burned  and  had  suffered  broken  necks 
and  backs. 

After  all  the  mud  had  been  cleared  out,  the 
seal  on  the  gas  was  gone,  so  that  the  gas  no 
longer  passed  through  the  2-inch  pipe,  but 
came  into  the  tunnel.  The  day  after  all  the 
bodies  had  been  recovered,  the  tunnel  was 
filled  with  gas  and  the  conditions  were  just 
as  dangerous  as  the  day  after  the  explosion. 
However,  the  bodies  were  out,  and  the  Bureau 
officials  were  satisfied  to  take  a  little  time  to 
devise  some  scheme  for  removing  the  gas. 


The  slab  forging  for  the  crankshaft  of  a 
125-horsepower  airplane  engine  weights  605 
lb.  The  finished  shaft  weighs  46  lb.  The 
forging,  of  chrome-vanadium  steel,  costs  over 
$200.00. — The  Gas  Engine. 


A    PNEUMATIC    CONCENTRATOR    AND 
AMALGAMATOR 

BY    FRANK    A.    STANLEY 

The  illustrations  show  a  pneumatic  concen- 
trator and  amalgamator  consisting  of  a  ver- 
tical conduit  in  which  a  circular  air  current  is 
produced  by  an  exhaust  fan  at  the  conduit  ter- 
minal, the  speed  of  the  air  current  being  var- 
ied as  desired  to  suit  the  fineness  of  the  gold 
to  I)e  amalgamated. 

The  material,  which  is  finely  pulverized  in 
order  to  entirely  free  the  gold,  is  fed  at  the 
intake  in  predetermined  quantity,  at  a  rate 
so  that  the  air  current  will  carry  it  in  suspen- 
sion in  the  form  of  a  cloud  throughout  the 
whole  length  of  the  conduit.  Mercury-charged 
eddying  chambers  are  attached  outside  the 
path  of  the  circular  air  current  along  the  bot- 
tom of  the  conduit  opposite  each  complete  cir- 
cle; and  a  set  of  revolving  agitators  are  oper- 
ated in  each  of  these  chambers  to  assist  amal- 
gamation. 

The  centrifugal  force  imparted  to  the  finely 
pulverized  material  by  the  circular  air  current 
causes  the  heaviest  material  to  crowd  closest 
to  the  outer  wall  of  the  conduit  and  to  leave  its 
helical  path  on  reaching  the  openings  to  the 
eddying  chambers— the  heaviest  gold  first  and 
the  finer  gold  later  on  as  it  acquires  accelerated 
centrifugal  force  and  the  full  speed  of  the 
circular  air  current. 

The  design  of  the  apparatus  will  be  under- 
stood by  reference  to  the  illustrations,  the  first 
showing  the  feeding  and  the  last  the  discharg- 
ing arrangements.  The  exhaust  fan  is  con- 
nected with  the  discharge  end,  which  produces 
the  circular  air  current  for  carrying  the  ma- 
terial through  the  apparatus.  These  views 
show  the  series  of  mercury-charged  vessels 
along  the  bottom  of  the  amalgamator  in  which 
the  gold  is  amalgamated. 

The  line  drawing  shows  important  features 
of  construction.  To  the  lower  part  of  lower 
sections  are  attached  the  amalgam  chambers. 
Each  section  is  so  formed  that  two  of  them 
complete  one  turn,  or  winding.  In  the  machine 
illustrated  there  are  20  windings  and  a  total 
length  of  air  passage  of  210  ft.  The  cross- 
section  of  the  conduit  is  rectangular  in  form, 
and  the  sections  are  constructed  of  sheet  met- 
al with  flange  and  bolt  connections  along  the 
horizontal  center  line.  This  enables  a  con- 
duit of  any  desired  length  to  be  built  up  or 
readily  taken  apart. 
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The  intake  is  in  reality  a  horizontal  exten- 
sion of  the  first  section  of  the  conduit,  and 
here  the  air  is  taken  in  to  be  drawn  through 
the  entire  conduit  with  a  speed  dependent  upon 
the  nature  of  the  material.  The  ground  ore 
is  introduced  through  a  branch  pipe  over  the 
mouth  of  which  is  placed  a  sieve,  while  di- 
rectly above  this  sieve  there  is  a  hopper  with 
a  loose  bottom,  which  is  regulated  to  control 
the  quantity  to  be  fed.  By  means  of  the 
sieve  the  material  is  agitated  and  delivered 
into  the  conduit  in  a  finely  divided  condition. 
Motion  is  imparted  to  the  hopper  bottom  in  the 
sieve  by  means  of  a  camshaft  which  agitates 
the  sieve,  which  in  turn  actuates  the  hopper 
bottom. 

The  amalgam  chambers  extend  across  the 
entire  width  of  the  conduit,  and  perpendicular 
to  each  chamber  there  is  a  series  of  agitators 
calculated  to  facilitate  amalgamation.  These 
agitators  are  driven  by  spur-and-bevel  gear- 
ing by  a  central  shaft,  an  arrangement  that 
simultaneously  drives  all  the  agiators  in  all 
the  chambers.  Each  of  the  agitators  is  provided 
with  projecting  fingers  which  extend  to  the 
top  of  the  amalgam  chamber.  The  vessels 
may  be  removed,  emptied  and  recharged  with 
mercury. 

It  will  be  seen  that  there  are  few  moving 
parts  to  break  down  or  wear  out.  Instead  of 
centrifugal  force  being  imparted  to  the  mate- 
rial, this  force  is  created  by  the  air  current 
produced  by  the  suction  of  the  exhaust  fan; 
so  that  the  material,  instead  of  traveling  where 
it  is  pushed,   is  in   reality  drawn   through  by 


DISCHARGE    END 

suction  and  follows  the  current.  The  par- 
ticles of  material  are  therefore  free  to  change 
their  relative  positions  in  the  current  under  the 
influence  of   centrifugal   action. 

With  this  air  current  produced  by  suction 
the  barometric  pressure  is  different  at  every 
point  and  increases  gradually  from  center  to 
circumference  and  is  at  all  points  lower  than 
the  external  atmospheric  pressure.  These  con- 
ditions greatly  facilitate  the  separation  of  the 
gold  by  centrifugal   force. 

The  material  must  be  pulverized  to  a  state 
of  fineness  so  that  the  coarsest  particle  of 
gangue  will  not  be  heavier  than  the  finest  par- 
ticle of  gold  to  be  separated.  The  pulverizing 
should  be  done  by  impact  crushing,  so  that  the 
gold,  being  malleable,  will  flatten,  while  the 
gangue  will  pulverize.  A  particle  of  gold  and 
a  particle  of  gangue  each  passing  150-mesh 
would  be  easily  separated  because  the  gold  will 
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be  about  eight  times  heavier  than  the  gangue. 
In  the  same  proportion  any  particle  of  gold  up 
to  eight  times  smaller  than  150-mesh — that  is, 
up  to  1,200  to  the  inch — will  be  collected  in  the 
eddying  chambers  and  amalgamated.  The  ag- 
itators in  the  eddying  chambers  are  intended 
to  agitate  the  concentrates  in  order  to  bring 
the  gold  into  intimate  contact  with  the  mer- 
cury which  is  below  the  concentrates  and  en- 
tirely away  from  the  path  of  the  circular  air 
current. 

Gold  recovery  is  practically  uniform  when 
once  the  machine  is  regulated  for  the  particu- 
lar material.  If  the  gold  is  coarse,  a  15  ton 
amalgamator  may  be  speeded  up  to  20  tons  per 
day,  and  if  the  gold  is  fine  the  speed  may  have 
to  be  reduced  to  12  tons  a  day.  If  there  is 
any  gold  left  in  the  tailings,  the  speed  of 
the  machine  should  be  reduced  until  the  exact 
point  is  reached  when  all  the  gold  is  recovered. 

Actual  results  obtained  with  this  machine 
show  from  95  to  practically  100  per  cent,  of 
the  gold  can  be  recovered.  The  following  test 
data  are  characteristic  of  numerous  runs: 

First  Run         Second  Rim 


First  five  amalgam  pans 98  400 

Second  five  amalgam  pans.  ...  .  940 

Third  five  amalgam  pans .  005 

Fourth  five  amalgam  pans ...  .  004 


99.349 


% 

89  900 

6  480 

2  210 

1   200 

99.790 

A  pneumatic  concentrator  may  be  construct- 
ed on  pratcically  the  same  principle  as  the  ma- 
chine already  described. 

The  concentrates  are  collected  in  side-com- 
partments provided,  from  which  they  are  dis- 
charged automatically  through  the  channel  by 
way  of  the  counterbalanced  gates,  which  in 
consequence  of  the  suction  are  held  closed  un- 
til the  weight  of  the  accumulated  concentrates 
overcomes  the  suction,  when  the  gates  open 
to  discharge  the  material  and  then  automatic- 
ally close.  By  means  of  side  openings  counter- 
currents  may  be  effected,  and  in  this  way  the 
discharge  of  the  concentrate  can  be  regulated. 

The  machines  illustrated  and  described  are 
the  development  of  C.  T.  Heisel,  4  St.  Clair 
avenue,  Cleveland,  Ohio,  and  are  in  practical 
operation  in  Reno,  Nevada. — Eng.  and  Min. 
Journal. 


The  land  occupied  by  the  right-of-way  of 
Ai..^. -v:^::  .allroacis  has  an  area  of  more  than 
5,000  square  miles,  much  of  which  is  capable 
of  crop  growing. 


PNEUMATIC   CONCRETE   MIXING   AND 
CONVEYING  IN  NEW  YORK  SUBWAYS 

The  Whitehall  St.  subway  station  at  the 
lower  end  of  Manhattan  Island,  New  York,  is 
built  in  a  tunnel  excavation  50  ft.  wide  and 
600  ft.  long  quarried  out  of  solid  rock  under 
a  busy  street  carrying  a  heavy  traffic.  The 
concrete  required  for  the  roof,  walls,  and 
floor  was  mixed  and  deposited  in  the  forms 
without  the  use  of  elaborate  plant  and  with- 
out obstructing  the  very  limited  underground 
space  or  interfering  with  other  construction 
operations   in  progress   there. 

The  results  obtained  are  equivalent  to  those 
that  can  be  secured  when  it  is  possible  to  mix 
the  concrete  on  the  surface  and  chute  it  down 
directly  to  required  position  in  the  forms  in 
an  uninterrupted  stream  which  with  ordinary 
plant  would  mean  a  complicated,  movable  in- 
stallation and  a  considerable  obstruction  of 
the   street   or   tunnel. 

METHOD   OF    MIXING    AND    HANDLING 

A  Ransome-Canniff  pneumatic  mixer  and 
placer  was  installed  in  a  convenient  part  of 
the  excavation  at  Stone  and  Whitehall  St. 
where  the  space  it  occupied  was  not  required 
for  other  purposes. 

The  type  A  machine  of  improved  construc- 
tion was  set  so  that  the  8-in.  discharge  pipe 
was   about  at   roof  elevation   and   so   that  the 


^i  i 
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I.    TYPE    A     MACHINE    IN     EXCAVATION 

charging  hopper  could  be  filled  with  ready- 
mixed  gravel  or  subway  aggregate  dumped 
in  the  street  above  and  delivered  by  gravity 
through  a  chute  about  20  ft.  long.  Bags  of 
cement  were  also  chuted  down  from  the  street 
to  the  charging  platform  so  that  the  required 
quantities  of  material  for  one  batch  of  con- 
crete could  quickly  be  placed  in  the  machine 
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by  operating  the  control  levers  and  the  mixing 
and  conveying  rapidly  accomplished  by  the 
manipulation  of  the  pressure  valves. 

The  8-in.  flanged  cast  iron  discharge  pipe 
was  carried  along  the  tunnel  roof  out  of  the 
way  of  material  cars  and  delivered  J^-yd. 
batches  a  distance  of  150  ft.  including  three 
standard  45  degrees  bends,  at  an  average  rate 
of  one  batch  every  55  sec,  discharging  it 
against  baffle  boards  that  promoted  equal 
distribution  on  each  side  of  the  form  where 
it  was  well  spaded. 

The  rapidity  and  smoothness  of  the  opera- 
tions were  accentuated  by  the  notable  ab- 
sence of  concrete  cars  and  the  long  incline  by 
which  such  cars  are  usually  pulled  up  to  a 
sufficient  height  for  dumping  into  the  forms. 


2.    PNEUMATIC     MIXER    AND    CONVEYOR 
OPERATION    OF    PNEUMATIC     MACHINE 

The  machine  is  of  the  latest  improved  type 
with  a  conical  cast  iron  case  set  with  the 
axis  vertical.  Midway  between  the  top  and 
bottom  it  is  enclosed  by  a  3-in.  water  pressure 
manifold  pipe  supplying  ^-in.  jets  that  dis- 
charge into  the  interior  of  the  machine  at  two 
levels.  Aggregate  and  cement  are  delivered 
through  a  pipe  from  the  charging  hopper  to 
the  machine  and  are  agitated  by  water  under 
pressure  forced  in  through  the  manifold  and 
its  jets.  When  the  empty  upper  part  of  the 
case  is  filled  and  the  pressure  has  become 
equalized,  the  agitation  ceases,  the  booster 
valve  in  the  3-in.  air  pressure  pipe  is  opened, 
and  the  mixed  concrete  is  driven  through  the 
discharge  pipe,  leaving  the  mixing  machine 
ready  for  another  batch  which  it  receives  as  soon 
as  the  booster  valve  is  closed  and  the  charging 
valve  opened.  As  long  as  the  pressure  and 
supply  are  maintained  and  the  quantities  ac- 


curately measured,   the  mixing  and  conveying 
goes  on  uninterruptedly  at  a  rapid  rate. 

Part  of  the  concrete  was  made  with  gravel 
of  diff'erent  sizes  up  to  2-in.  and  part  of  it 
was  made  with  broken  stone  from  ^-in.  to 
iJ/^-in.  and  eventually  with  broken  stone  all 
^-in.  size.  It  was  mixed  and  conveyed  with 
air  at  90  lb.  gage  pressure  and  it  was  found 
that  the  gravel  concrete  required  less  air  for 
conveying  and  produced  practically  no  wear 
on  the  pipe  or  the  pipe  bends,  but  that  the 
crushed  stone  wore  the  bends  materially,  mak- 
ing it  necessary  to  reinforce  them  on  the  out- 
side with  3  to  5  in.  of  concrete. 

CIRCULAR     TUNNELS     AND     SHIELD     DRIVEN 
TUNNELS 

Pneumatic  machines  of  the  same  make  have 
been  installed  for  the  concrete  lining  of  the 
subway  tunnel  at  Flatbush  avenue  and  Wil- 
loughby  street,  Brooklyn,  and  will  be  used 
for  lining  the  two  subway  tunnels  under  the 
East  River  that  have  been  driven  by  the  same 
contractor.  The  river  tunnels  have  cast  iron 
tubes  made  of  the  usual  segmental  pieces  26 
in.  long  connected  together  by  bolts  through 
interior  flanges  on  all  sides.  The  projection 
of  these  interior  flanges  from  the  web  plates 
of  the  segments  retards  the  flow  of  the  con- 
crete when  placed  by  ordinary  methods  but 
will  not  prevent  the  concrete  from  being  forced 
into  all  of  the  spaces  by  the  pneumatic  plac- 
ing method  which  will  thus  obviate  the  neces- 
sity of   filling  each  segment  separately. 
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At  Flatbush  avenue  and  Willoughby  street 
the  cylindrical  tunnel  has  a  permanent  lining 
of  segrnental  cast  plates  like  that  used  for 
the  river  section,  that  is  assembled  under  the 
tail  of  the  excavating  shield.  The  entire  inner 
surface  of  the  lining  is  protected  with  con- 
crete forming  a  heavy  invert  and  duct  benches 
continuous  with  the  thinner  arch  shell  extend- 
ing down  below  the  springing  line  on  both 
sides. 

This  thin  shell  is  deposited  by  the  pneumatic 
placing  machine  in  the  narrow  space  between 
the  segmental  lining  and  a  movable,  collaps- 
ible steel  arch  form  mounted  on  a  steel  tower 
with  an  overhead  working  platform  and  clear- 
ance  underneath    for  material   cars. 

The  discharge  pipe  from  the  concrete  mixer 
is   laid  on   the   invert  between   the  track   rails 
and  at  the  forward  end  it  is  thoroughly  braced 
to  prevent  any  lateral  displacement  at  the  45 
bend  that  connects  with  a  vertical  section  ter- 


4.    DLSCHARGL    PIPE     WiTH     VLRTICAL    R_DUCER 

minating  in  a  reducer  which  passes  through 
the  steel  form  at  the  crown  and  discharges  the 
concrete  in  the  required  position. 

The  end  of  the  discharge  pipe  was  closed 
by  a  plug  inserted  in  the  pipe  and  secured 
there  by  cross  bolts  passing  through  the  pipe. 
This  plug  received  the  impact  of  the  concrete 
and  absorbing  its  velocity  caused  the  latter 
to  drop  through  a  large,  horizontal  hole  cut  in 
the   bottom  of   the  pipe. 

The  pipe  extended  through  the  end  of  a  hor- 
izontal wooden  box  parallel  with  the  pipe  and 
penetrated  the  box  to  a  point  beyond  the  end 
of  the  hole  in  the  bottom  of  the  pipe.  The 
concrete  therefore  flowed   smoothly   from  the 


5.    CONCRETE    PIPE    BETWEEN    RAILS 

bottom  of  the  pipe  into  the  box  and  distributed 
through  the  box  from  which  it  was  discharged 
into  the  space  behind  the  wall  columns.  The 
liox,  12  in.  wide  and  12  in.  deep  on  the  front 
^ide,  was  18  in.  deep  on  the  rear  side,  with  the 
l)Ottom  inclined  downward  toward  the  wall  of 
the  tunnel,  and  with  the  vertical  wall  of  the 
tunnel  side  reaching  only  from  the  top  of  the 
box  to  within  6  in.  of  the  bottom,  thus  leaving 
an  open  space  through  which  the  concrete 
flowed  readily  into  the   forms. 

.A.IR   AND   POWER  REQUIRED 

The  amount  of  air  required  for  mixing  and 
iilacing  the  concrete  varies  with  the  length  and 
iliameter  of  the  discharge  pipe,  but  not  in  ex- 
;ict  proportion  to  its  dimensions,  because  there 
i>  a  maximum  demand  required  for  the  initial 
displacement.  For  conveying  the  ^  yard 
batches  up  to  750  ft.,  about  950  cu.  ft.  of  free 
air  per  minute  will  suffice  if  compressed  by  a 
machine  having  a  capacity  to  maintain  a  pres- 
sure of  90  lb.  per  sq.  in. 

The  cost  of  the  power  can  be  estimated  from 
a  computation  of  the  electricity  required  to 
operate  a  150  h.p.  motor  that  will  drive  an 
air  compressor  of  950  cu.  ft.  capacity.  This 
motor  should  not  consume  more  than  600  kw. 
of  current  in  one  8  hr.  shift. 

The  work  described  was  designed  and  exe- 
cuted under  the  direction  of  the  Public  Ser- 
vice Commission,  Robert  Ridgway  engineer  of 
subways.  The  Flinn-O'Rourke  Co.,  Inc.,  is  the 
contractor. — Contracting,  June,  1917. 
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PNEUMATIC    HOIST    OX    TRAVELING    BE.\M 

PNEUMATIC      TRAVELING      HOIST     IN 
WHEEL  YARD 

To  increase  the  storage  capacity  of  its 
wheel  yard  and  to  save  time  in  placing  or  re- 
moving wheels,  George  St.  Pierre,  superin- 
tendent of  equipment  San  Francisco-Oakland 
Terminal  Railways,  devised  the  hoistway 
shown  in  the  accompanying  illustrations.  The 
wheel  storage,  which  is  three  tracks  wide  and 
about  eighteen  wheel  sets  deep,  is  flanked  by 
beam  trestles  which  carry  a  70-lb,  rail  for 
the  hoist  carriage.  This  carriage  is  mounted 
on  four  i2-in.  double-flange  wheels,  one  of 
which  is  connected  to  a  36-in.  power  trans- 
mission wheel.  The  hand  operation  of  this 
wheel  by  a  chain  causes  the  easy  movement 
of  the  carriage.  The  home-made  air  hoist 
has  a  6-in.  piston  and  a  lifting  capacity  of  4,- 
000  lb.  A  man  can  easily  handle  a  wheel  set 
in  a  minute  or  two  with  this  device. — Electric 
Railway  Journal. 


OPERATING    THE    TRAVELER 


DANGERS   OF   THE   METRIC   SYSTEM 

At  a  recent  meeting  of  the  Institution  of 
Mining  and  Metallurgy  in  London,  Mr.  W. 
R.  Ingalls,  Editor  of  the  Engineering  and 
Mining  Journal,  President  of  the  Mining  and 
Metallurgical  Society  of  America  and  also 
President  of  the  American  Society  of  Weights 
and  Measures,  submitted  a  paper  entitled 
"Shall  Great  Britain  and  the  United  States 
adopt  the  Metric  System?" 

The  writer  expressed  the  hope  to  help  to 
open  the  eyes  of  the  members  to  a  great  dan- 
ger with  which  both  Great  Britain  and  the 
States  were  threatened  by  the  present  strong 
metric  propaganda.  The  subject  was  of  vast- 
ly greater  importance  than  was  commonly 
comprehended  and  the  people  of  Great  Bri- 
tain, her  colonies  and  the  United  States  should 
be  roused  to  the  importance  of  preserving 
their  interests. 

SHARP  LINE  BETWEEN  DECIMALS  AND  THE   METRIC 
SYSTEM 

The  advantages  of  the  decimal  system  are 
so  manifest  in  many  cases  that  the  pro-met- 
ric party  is  wont  to  cloud  the  issue  by  making 
it  appear  as  if  the  metric  system  were  the  only 
decimal  system.  Really,  there  is  the  fundamental 
difference  that  the  decimal  system  per  se  is 
merely  arithmetic,  while  the  metric  system  in- 
volves the  basic  units  of  weights  and  meas- 
ures. Another  source  of  confusion  will  be 
dispelled  if  we  can  eradicate  the  chimerical 
idea  of  establishing  uniformity.  From  a 
project  that  would  manifestly  put  the  weights 
and  measures  of  the  greatest  industrial  na- 
tions of  the  world  at  sixes  and  sevens  it  must 
be  evident  that  the  result  would  be  more  dis- 
cord instead  of  more  uniformity.  The  sub- 
stitution of  metric  weights  for  English  weights 
would  create  relatively  little  disturbance.  Of 
course,  the  changing  of  all  our  weighing 
scales  would  cost  a  huge  sum,  and  the  recal- 
culation of  schedules — such  as  railwaj'  rates 
—might  come  to  something  like  the  ransom  of 
an  empire,  but  after  these  were  done,  we 
might  get  on  pretty  weU. 

THE   METRE  IN  RAILROADING 

Let  us  consider  the  conditions  that  have 
been  established  in  the  railway  business.  The 
tracks  are  marked  with  mile  posts.  The 
railway  gauge  is  4  ft.  8  1-2  in.  We  might  in 
course  of  time  get  in  the  habit  of  thinking  of 
the  latter  as  1.435  mm.,  but  manifestly  it  would 
never  be  convenient  to  refer  to  the  mile  posts 
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as  being  1.60935  km.  apart,  and  either  we 
should  have  to  continue  to  think  of  miles,  or 
else  pull  up  the  posts  and  replant  them  at  km. 
intervals,  which  would  be  something  of  a  job. 
Incidentally,  our  posting  of  highways  would 
have  to  be  revised,  and  the  automobilist  would 
mourn  the  day  when  metric  legislation  was 
enacted. 

THE    METRE  IN   THE   MACHINE   SHOP 

In  machine  shops  the  measures  would  be 
done  with  the  aid  of  standard  gages,  conform- 
ing to  the  requirements  of  practice  and  con- 
vention. These  gages  are  based  on  the  inch. 
If  the  metric  system  were  made  compulsory, 
it  is  obvious  that  there  would  be  but  two  al- 
ternatives, viz.,  to  restamp  the  gages  with 
strange  and  unhandy  figures,  and  wait  until 
people  became  accustomed  to  them  as,  for  ex- 
ample, to  ask  for  a  6.35  mm.  rod  when  they 
wanted  a  1-4  in.  rod;  or  else  to  change  the 
standards  so  as  to  make  them  conform  to 
metric  units.  Either  horn  of  the  dilemma  is 
bad,  but  the  second  one— the  changing  of 
gages — would  be  calamitous.  Some  large 
American  manufacturers  have  estimated  that 
such  a  change  would  cost  them  individually 
from  $500,000  to  $750,000.  So  it  is  with  all 
our  affairs.  Our  entire  system  of  manufactur- 
ing, of  building  and  of  doing  things  is  based 
on  standard  units,  which  cannot  be  changed 
except  under  conditions  that  would  mean 
nothing  less  than  calamity. 

THE    METRE   IN   THE   BUILDING   TRADES 

Does  anybody  imagine  that  a  2X4-in.  joist 
could  be  anything  else  but  a  2x4,  although  it 
might  be  called  a  50.8x101.6  mm.;  and  after 
we  were  given  specifications  in  metric  meas- 
ures, should  we  not  have  to  translate  them 
back  into  English  measures,  in  order  to  make 
use  of  our  tables  of  board  measure  for  easy 
computation?  Of  course,  we  all  know  that  a 
2x4  is  seldom  of  those  exact  dimensions,  and 
we  should  probably  call  it  a  50x100  mm.  af- 
ter we  had  learned  the  rules  of  the  new  game. 
But  sometimes  it  is  necessary  to  figure  close- 
ly in  connection  with  joists  S4S,  and  then  we 
know  that  the  2x4  is  reduced  to  1^x3^  in. 
How  we  should  conveniently  arrive  at  the  ex- 
act dimensions  of  a  nominal  50x100  mm.  joist 
deponent  sayeth  not. 

Any  change  of  standards  in  either  metric  or 
non-metric  countries  is  preposterous,  unthink- 
able. We  have  all  gone  too  far.  Besides  the 
colossal  expense  of  substituting  gauges  the  re- 


sult could  not  be  anything  but  a  mixture.  The 
man  who  needed  some  J/^-in.  bolts  for  the  re- 
pair of  his  automobile  would  not  relish  the 
information  that  they  were  no  longer  made, 
but  that  he  could  have  10  mm.  or  15  mm.  bolts, 

NON-METRIC    TABLES 

We  have  volumes  of  tables  of  figures  de- 
voted to  the  properties  of  structural  steel.  Sim- 
ilarly as  to  mechanics,  hydraulics,  surveying, 
in  brief  all  the  branches  of  engineering.  With 
the  metric  system  these  would  be  all  but  use- 
less. The  compulsory  adoption  of  the  metric 
system  would  be  no  less  preposterous  than  an 
edict  that  after  a  certain  date  all  business  in 
the  United  States — all  buying  and  selling,  all 
engineering,  all  figures — would  be  illegal  unless 
done  in  French. 

"only" 

The  prime  argument  advanced  for  the  metric 
system  is  to  have  international  uniformity.  It 
is  stated  that  a  long  list  of  the  countries  of  the 
world  have  adopted  the  metric  system,  only  the 
United  States,  Great  Britain  and  her  Colonies, 
and  Russia  (of  the  Indo-European  nations) 
having  failed  to  do  so.  I  have  italicised  the 
words  only  and  Colonies,  for  therein  is  con- 
cealed the  speciousness  of  this  argument.  If 
with  "Colonies"  we  equate  Canada,  Australia, 
New  Zealand,  Tasmania  and  South  Africa,  we 
have  a  longer  list  of  non-metric  countries,  and 
it  comprises  not  only  the  most  populous,  but 
also  the  most  industrial  nations  of  the  world. 
A  correct  statement  of  this  theorem  would  be: 
Considering  the  Indo-European  race  alone, 
there  is  a  much  larger  population  that  does 
not  use  the  metric  system  than  does ;  and  their 
nations  are  far  superior  in  industrial  develop- 
ment, measured  by  iron  production,  let  us  say, 
to  all  other  nations  combined.  The  foisting 
of  the  metric  system  upon  them  would  be, 
therefore,  like  letting  the  tail  wag  the  dog. 

THE    METRE    OPPOSED    TO    UNIFORMITY 

If  uniformity  be  the  objective,  it  would  be 
better  to  institute  a  propaganda  to  induce  Ger- 
many, France  and  the  Latin  countries  to  adopt 
the  English  system.  In  this  connection  it  may 
be  remarked  that,  although  Russia  has  a  sys- 
tem different  from  either,  the  fundamental 
Russian  measure  of  length,  which  is  the  most 
important  of  all  measurese,  is  the  foot,  and  the 
Russian  foot  is  the  same  as  the  English. 

Another  argument  on  the  ground  of  uni- 
formity relates  to  the  confusion  existing  in 
the    English    system    owing    to    the    different 
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kinds  of  tons,  pounds,  gallons,  etc.  That  there 
is  such  confusion,  with  its  inherent  dangers,  is 
true;  but  it  is  also  true  that  the  confusion  is 
much  less  now  than  it  was  twenty  years  ago, 
that  it  is  bound  to  experience  further  reduc- 
tion, and  that  it  may  be  eliminated  entirely  in 
a  way  far  easier  than  by  the  introduction  of 
the  metric  system.  In  Great  Britain  there  is 
but  one  kind  of  ton,  viz.,  that  of  2,240  lbs.  In 
the  United  States  the  English,  or  long  ton,  is 
employed  to  far  less  extent  than  formerly,  and 
in  the  main  we  have  standardized  the  ton  of 
2,000  lbs.  That  we  should  have  two  pounds — 
the  avoirdupois  and  the  troy — is  annoying,  but 
the  annoyance  is  now  more  academic  than 
practical,  for  the  troy  pound  is  seldom  used. 
Similarly  have  the  differences  among  gallons, 
bushels,  etc.,  lapsed  in  the  main  into  innocuous 
desuetude.  But  with  respect  to  confusion,  the 
skirts  of  the  metric  system  are  not  clean.  As 
a  statistician  of  nearly  thirty  years'  experience 
I  may  say  that  I  have  fallen  into  more  errors 
over  the  zentners  and  doppel-zentners  of  me- 
tric Germany,  and  the  quintals  and  metric- 
quintals  of  Chile,  than  I  have  over  the  pounds 
of  England  and  America  and  the  poods  of 
Russia. 

The  third  metric  argument  is  the  ease  of  the 
calculations,  especially  the  correlation  among 
measures  of  length,  volume  and  weight.  It 
may  freely  be  admitted  that  there  is  some  mer- 
it in  this,  but  the  English  system  is  not  quite 
helpless  in  this  respect ;  and  the  superior  merit 
of  the  metric  system  is  far  short  of  being  a 
determining  factor,  quite  apart  from  its  calam- 
itous effect  in  overthrowing  existing  standards 
and  upsetting  the  mode  of  thought  of  the  peo- 
ple, which  of  course  are  the  major  considera- 
tions. 

In  concluding  his  paper  the  author  emphasizes 
the  point  that  his  arguments  are  not  directed 
against  the  metric  system,  but  rather  against 
the  propaganda  for  the  compulsory  adoption 
of  it. 


COMMERCIAL    AERONAUTICS 

At  a  recent  meeting  of  the  Aeronautical  So- 
ciety of  Great  Britain  a  paper  on  "Commer- 
cial Aeronautics"  was  read  by  G.  Holt  Thom- 
as, one  of  the  pioneers  of  aviation  in  that 
country.  Mr.  Thomas  said  that  in  his  opin- 
ion aeronautics  would  revolutionize  the  world 
not  only  from  a  commercial  point,  but  also 
from   a   humanitarian   point  much   more   than 


it  had  revolutionized  war.  He  said  he  was 
not  one  of  those  who  thought  commercial 
aeronautics  were  going  to  beat  out  of  exist- 
ence the  railroads  and  other  forms  of  trans- 
port, but  rather  that  flying  would  act  as  an 
adjunct  to  present  modes.  From  a  business 
point  of  view  speed  was  everything.  The  air- 
plain  would  enable  a  business  man  to  leave 
London  in  the  morning,  go  to  business  in 
Paris  and  be  home  again  to  dinner.  It  would 
take  him  to  Bagdad  in  a  day  and  a  half  or  to 
New  York  in  two  days.  Ceylon  would  become 
254  days  from  London,  Tokio  4]4,  Sydney  five. 
Cape  Town  3l4,  and  Vancouver  3.  As  for  the 
question  of  cost  it  would  be  possible  to  run 
a  profitable  air  service  between  London  and 
Paris  at  $25  a  passenger,  a  cent  an  ounce  for 
mails  and  50  cents  each  for  parcels  of  three 
pounds.  A  Constantinople  or  Moscow  jour- 
ney of  twenty-four  hours  might  involve  a 
cost  of  $125  a  ticket. 


PNEUMATIC     DRILL     MOUNTING    FOR 
LARGE    SHEETS 

To  avoid  the  trouble  and  expense  of  hand- 
ling long  steel  sheets  over  a  drill  press,  a 
pneumatic  drill  supported  by  a  home-made 
carriage  is  used  in  our  shops  as  shown  in  the 
photo.  The  carriage  has  a  very  wide  range 
over  which  to  operate,  being  arranged  to  slide 
lengthways  of  the  sheets  while  the  drill  itself 
can  be  moved  back  and  forth  across  the 
sheets.  There  is  a  lever  by  which  hand  pres- 
sure is  exerted  on  the  drill,  and  when  this 
pressure  is  released  a  coiled  spring  raises  the 
drill  out  of  the  work  and  it  is  ready  for  the 
next  hole.  This  device  allows  the  sheets  to  lie 
flat  at  all  times,  and,  as  it  can  be  operated  by 
one  man,  it  saves  a  great  deal  of  the  labor  in 
handling  the  long  sheets. — G.  B.  Sisson  in 
Electric   Railway   Journal. 
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THEORETICAL  AND  ACTUAL  AIR 
DELIVERY  OF  COMPRESSORS 

BY     ROBERT     S.     LEWIS 

Air  compressors  are  rated  by  their  manu- 
facturers on  the  basis  of  piston  displacement, 
■or  volume  swept  through  by  the  piston,  ex- 
pressed in  cubic  feet  of  free  air  (air  as  it 
may  be  under  the  local  atmospheric  conditions 
of  pressure  and  temperature)  per  minute.  If 
compressors  delivered  this  quantity  of  free 
air  as  compressed  air  such  a  rating  would  be 
correct;  but  various  factors  modify  the  in- 
take capacity  of  a  compressor,  so  that  it  may 
be  much  less  than  the  piston  displacement. 
The  ratio  of  the  free  air  taken  into  the  com- 
pressor, stroke  after  stroke,  to  the  piston  dis- 
placement is  called  the  volumetric  efficiency  of 
the  machine,  and  may  be  expressed  as  an 
-equation : 

CM.  ft.  of  free  air  taken  into  cylinder 

(I)    Ev=:  ^ ■ ■ 

piston    displacement    in    cu.   ft. 

The  important  factors  which  modify  volu- 
metric efficiency  are  clearance,  volume  of  pis- 
ton rod,  heating  of  the  air  before  compres- 
sion, leakage  of  air  past  the  piston  and  also 
leakage  of  intake  and  discharge  valves,  too 
small  area  of  valves  and  mis-timed  operation 
of  mechanically  controlled  valves. 

The  space  between  the  piston  when  at  the 
end  of  its  stroke  and  the  cylinder  head  is 
filled  with  compressed  air  which  cannot  be 
expelled.  During  the  return  stroke  this  air 
must  expand  until  it  is  at  atmospheric  pres- 
sure again  before  any  free  air  can  enter  the 
cylinder.  If  this  clearance  space  is  large  the 
free  air  intake  capacity  of  the  cylinders  is  ma- 
terially reduced.  In  well-designed  single  stage 
compressors  the  clearance,  expressed  as  a  per 
centage  of  the  displacement  per  stroke,  may 
be  as  low  as  i  per  cent,  for  the  large  sizes  and 
2  per  cent,  or  more  in  other  cases.  This  means 
that  for  a  low  clearance  value  the  distance  be- 
tween piston  and  cylinder  head  at  the  end  of 
the  stroke  may  be  only  Vig  or  even  V20  !"• 
The  efifect  of  this  clearance  increases  as  the 
ratio  of  compression  (final  absolute  pressure  to 
initial  absolute  pressure)  increases. 

For  large  clearance  ratios  the  piston  must 
travel  a  considerable  part  of  its  stroke,  while 
the  air  is  re-expanding,  before  any  free  air 
•can  enter  the  cylinder.  If  it  were  possible  to 
■compress  to  5000  lb.  per  sq.  in.  in  a  single  cyl- 


inder of  ordinary  design  no  air  at  all  would  be 
taken  in  during  the  return  stroke,  the  air  in 
the  clearance  space  expanding  to  entirely  fill 
the  cylinder. 

Assuming  here  for  convenience  that  this 
clearance  air  expands  isothermally,  which  may 
be  nearly  as  correct  as  to  consider  that  it  ex- 
pands adiabatically,  the  efifect  of  clearance  may 
be  calculated  as  follows  : 

Let  Ec=volumetric  efficiency  depending  upon 
clearance. 
C=clearance  expressed  as  a  decimal. 

P 
r=ratio  of  compressions  — ,  P  being  final 
Pa 
absolute  pressure  in  lb.  per  sq.  in., 
and    Pa    being    the    initial    absolute 
pressure.        (Absolute    pressure     is 
gage     pressure     plus     atmospheric 
pressure). 
(2)     Then  Ec=i+C  (i-r). 

Thus,    when    compressing    from    an    atmos- 
pheric pressure  of  14.7  lb.  to  100  lb.  gage  with 
a  clearance  of  2  per  cent,  we  have : 
100+14.7 

r= =  7.8  and  Ec  =    i-fo.02    (-6.8) 

14.7 
=1.864,    or    86.4    per    cent. 

In  case  the  clearance  of  a  compressor  is  not 
known,  it  may  often  be  determined,  as  is  done 
with  steam  cylinders,  by  rneasuring  the  volume 
of  water  required  to  fill  the  clearance  space. 

The  efifect  of  clearance  upon  volumetric 
efficiency  is  lessened  by  using  two  stage  com- 
pression. Since  the  air  is  not  compressed  to 
the  final  pressure  in  a  single  cylinder,  the  per- 
centage of  the  volume  of  the  low  pressure 
cylinder  occupied  by  the  expanded  clearance 
air  is  reduced.  The  piston  rod  occupies  space 
on  one  side  of  the  piston,  consequently  the  dis- 
placement per  revolution,  or  double  stroke, 
corrected  for  clearance,  less  the  volume  of  the 
piston  rod,  will  give  the  free  air  intake  ca- 
pacity of  the  compressor  per  revolution. 

Under  constant  pressure,  the  volume  of  a 
given  weight  or  quantity  of  air  is  proportion- 
al to  its  absolute  temperature  (46oF.-|-ther- 
mometer  reading).  At  60  deg.  F.  a  given 
volume  of  air  will  expand  Vszoth  of  its  volume 
at  this  temperature  for  each  degree,  Fahren- 
heit, of  rise  in  temperature.  If  one  cubic  foot 
of  air  at  60  deg.  is  heated  to  100  deg.  as  it  en- 
ters the  compressor  its  volume  will  be  increased 
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*%2oths,  or  approximately  8  per  cent.  In  other 
words,  a  cubic  foot  of  air  at  100  deg.  is  equiv- 
alent to  92  per  cent,  of  a  cubic  foot  of  air  at 
60  deg.  The  power  required  for  compressing 
a  cubic  foot  of  air,  once  it  is  in  the  cylinder,  is 
independent  of  the  temperature  of  the  air.  This 
means  that  the  colder  the  air  is  when  taken 
into  the  cylinder  the  less  will  be  the  number 
of  cubic  feet  required  to  give  a  desired  re- 
sult. For  this  reason  care  should  be  taken  to 
get  the  air  into  the  cylinder  at  as  low  a  tem- 
perature as  possible. 

The  intake  conduit  for  the  compressor 
should  be  made  of  non-conducting  material, 
such  as  wood,  brick  or  concrete,  and  should 
draw  air  from  the  coolest  place  available, 
never  from  the  compressor  room  itself.  The 
cross-sectional  area  of  the  conduit  should  be 
equal  to  at  least  one  half  the  area  of  the 
piston,  in  order  that  the  air  may  flow  with 
perfect  freedom.  In  hot  and  dusty  localities 
it  has  been  found  beneficial  to  draw  air  from 
the  interior  of  a  framework  covered  with  bur- 
lap or  sacking,  which  is  continuously  drenched 
by  spray  of  water.  This  arrangement  not 
only  cools  the  air  but  removes  the  dust  at  the 
same  time. 

If  a  compressor  has  poorly  designed  intake 
passages,  the  air  as  it  enters  the  cylinder  may 
be  at  a  temperature  several  degrees  above  that 
of  the  atmosphere.  The  metal  of  the  cylinder 
becomes  quite  hot  after  a  compressor  has  been 
running  for  an  hour  or  more,  and,  after  trav- 
eling through  long  and  narrow  intake-passages 
the  air  may  be  heated  to  100°  F.  or  above. 

Let  Tc  =  absolute  temperature  of  the  air  af- 
ter entering  the  cylinder,  and  Ta^  atmospher- 
ic absolute  temperature,  then 

Ta 
(3)  Ev  =  Ee  — 

Tc 

This  is  the  expression  for  volumetric  ef- 
ficiency modified  by  clearance  and  heating  of 
the  intake-air. 

Leakage  past  valves  and  piston  will  further 
reduce  the  intake-capacity  of  a  compressor.  If 
the  area  of  the  intake-valves  is  too  small  the 
cylinder  will  not  be  filled  with  air  at  full  at- 
mospheric pressure,  and,  if  the  area  of  the 
discharge  valves  is  too  small,  all  the  air  com- 
pressed will  not  be  discharged.  Poppet  valves 
depend  upon  a  difference  in  pressure  on  the 
two  sides  of  from  3  to  5  oz.,  for  their  action 
and   may    reduce   volumetric    efficiency    by   as 


much  as  2  to  4  per  cent.  Mechanically  oper- 
ated valves  of  the  Corliss  type  are  very  satis- 
factory, but  they  must  be  maintained  in  correct 
adjustment. 

Though  the  effect  of  clearance  and  of  heat- 
ing the  air  before  compressing  can  be  calcu- 
lated by  the  formulas  it  is  well  to  bear  in 
mind  that  the  results  so  found  may  not  always 
agree  with  the  actual  conditions  of  operation. 
The  leakage  of  air  past  valves  and  piston,  the 
clicking  of  air-passages,  and  bad  valve-action, 
are  variables  that  cannot  be  determined  by  for- 
mulas. Volumetric  efficiency  is  most  accu- 
rately determined  by  measuring  the  air  deliv- 
ered and  comparing  it  with  the  displacement 
of  the  compressor.  Such  a  method  includes  all 
factors  affecting  the  performance  of  the  ma- 
chine. 

When  the  ratio  of  compression  is  large  the 
final  temperature  of  the  air  in  the  cylinder  may 
be  very  high.  The  relation  of  temperature 
to  volume  and  pressure  is  given  in  the  fol- 
lowing   equation  : 

(4) 


(5) 


The  subscripts  i  and  2  indicate  initial  and 
final  conditions  respectively.  P  and  T  are  in 
terms  of  absolute  pressure  and  temperature. 
Volumes  V  are  in  cubic  feet.  The  value  of  n 
for  perfect  adiabatic  compression  is  1.406. 
For  an  initial  temperature  of  6o°F.,  a  final 
gage  pressure  of  100  lb.,  and  atmospheric  pres- 
sure of  14.7  lb.,  the  final  temperature  of  the 
air  would  be 
T=(46o+6o)  r  147+100  T  „  .-=520(7.8)"  -^^^ 

L       14.7    -J 

931°  abs.  :=47i°F. 

Should  some  of  the  hot  compressed  air  leak 
back  into  the  cylinder,  or  should  the  ratio  of 
compression  be  increased  by  throttling  of  the 
intake-air  through  sticking  of  the  valves,  the 
temperature  may  be  even  higher  than  the 
above  theoretical  value.  That  such  high  tem- 
peratures are  reached  in  practice  is  shown  by 
the  explosions  that  occasionally  take  place  in 
compressors  and  receivers. 

An  air  cylinder,  unlike  a  steam  cylinder,  re- 
quires only  a  small  quantity  of  oil,  a  drop  once 
in  four  or  five  minutes  should  ordinarily  be 
sufficient.  The  use  of  too  much  oil  causes 
an  accumulation  of  carbon  that  may  choke 
the  valves  and  passages.    Kerosene,  often  em- 
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ployed  for  cleaning  valves,  has  a  flash  point 
of  I50°F.  or  less,  and  ordinary  lubricating  oils 
have  flash  points  varying  from  330°  to  425°F. 
In  view  of  the  high  temperatures  that  may 
be  reached  in  the  cylinder,  such  oils  are  ob- 
viously a  source  of  danger.  Only  a  thin  air 
cylinder  oil,  with  a  flash  point  of  600°  to  630° F. 
should  be  used.  For  cleaning  valves,  a  mix- 
ture of  soft  soap  and  water  should  be  fed 
through  the  lubricating  cups  once  or  twice  a 
week.  As  a  safety  measure,  it  is  advisable  to 
place  a  thermometer  or  fusible  plug  in  the  dis- 
charge pipe,  and  as  near  the  compressor  as 
possible. 

For  pressures  up  to  60  lb.  per  sq.  in.  single- 
stage  compression  is  satisfactory,  but  for  pres- 
sures from  60  to  150  lb.,  which  are  commonly 
used  in  mining  work,  two-stage  compression 
is  preferable.  The  ratio  of  compression  in  a 
cylinder  of  a  two-stage  compressor  is  equal  to 
the  square  root  of  the  ratio  of  compression 
in  a  single-stage  compressor  delivering  air  at 
the  same  final  pressure ;  consequently  losses 
in  capacity  due  to  clearance  and  leakage  are 
materially  lessened.  The  inter-cooler  of  a 
two-stage  compressor  will  reduce  the  tempera- 
ture of  the  heated  air  from  the  low-pressure 
cylinder  nearly  to  that  of  the  atmo- 
sphere before  it  enters  the  high-pressures 
cylinder;  therefore  the  final  temperature  of 
the  air  is  lower  than  for  single-stage  compres- 
sion, and  lubrication  is  facilitated.  However, 
the  sticking  of  valves,  or  the  choking  of  pas- 
sages, may  cause  such  a  high  temperature  to 
he  reached  in  the  high-pressure  cylinder  that 
an  explosion  will  occur  even  in  a  compound 
compressor.  Mining  Press.  Some  liberties 
taken  with  the  text. 


LIQUID    FIRE    IN    THE    WAR* 

Liquid  fire  is  a  weapon  of  value  principally 
tecause  of  its  demoralizing  effect  upon  those 
attacked.  There  have  been  some  casualties 
resulting  from  liquid  fire,  but  it  is  the  psy- 
chological eff^ect  that  is  sought.  The  appara- 
tus usually  consists  of  a  metal  tank  holding 
about  4  gal.  of  liquid  to  be  burned,  a  section 
of  pipe  from  this  tank  to  a  rubber  hose  at 
the  other  end,  in  which  there  is  a  smaller 
metal  pipe  about  a  yard  long  fitted  with  a  noz- 
zle and  a  friction  igniter,  as  well  as  an  oil- 
burning  wick.    There  is  a  valve  near  the  tank 


and  another  near  the  nozzle.  Benzol,  from 
coal  tar,  and  crude  oil  are  used  in  equal  pro- 
portions and  are  carried  in  the  tank  under  a 
pressure  of  approximately  300  lb.  per  sq.  in., 
this  pressure  being  maintained  by  compressed 
nitrogen,  an  inert  gas  having  no  eflfect  upon 
the  contents  of  the  tank.  The  tank  and  ac- 
cessories are  carried  by  one  man,  while  the 
nozzle  is  carried  by  a  companion  when  liquid 
is  being  burned.  Or  it  may  be  fixed  in  posi- 
tion and  operated  by  the  same  man  who  car- 
ries the  tank. 

In  use  a  cap  is  drawn  from  the  end  of  the 
nozzle  and  a  wick  burning  kerosene  or  simi- 
lar oil  is  thereby  lighted,  since  the  cap  is  a 
friction  igniter.  The  oil  is  then  turned  on 
and  is  ignited  as  it  leaves  the  nozzle  under 
great  pressure.  The  result  is  a  flame  of  burn- 
ing oil  about  30  yd.  long.  For  two-thirds  of 
this  distance  the  flame  is  straight,  but  it  then 
turns  up  as  does  any  other  flame.  It  may  be 
directed  against  the  ground,  but  care  must  be 
taken  not  to  deflect  it  too  sharply  as  it  may 
strike  the  ground  and  turn  back  towards  those 
operating  the  device.  It  is  therefore  not  well 
suited  to  turning  down  into  a  trench. 

It  is  said  by  an  expert  that  liquid  fire  is 
not  so  effective  now  that  it  is  understood  by 
the  troops  and  means  for  defense  have  been 
worked  out.  It  can  be  readily  understood, 
however,  that  a  number  of  such  devices,  with 
the  roar  of  the  escaping  oil,  when  used  to- 
gether, gave  a  means  of  demoralizing  the  de- 
fenders of  a  trench,  especially  at  night,  and 
in  the  beginning  was  a  valuable  accessory,  es- 
pecially by  raiding  parties. 


The  range  of  complete  combustion  of  mix- 
tures of  gasoline  vapor  and  air  is  very  narrow, 
according  to  an  investigation  made  by  the  Bu- 
reau of  Mines,  which  showed  that  it  was  lim- 
ited to  mixtures  containing  only  between  1.5 
and  2.5  per  cent.  The  amount  of  carbon  diox- 
ide produced  reaches  a  maximum  at  2.5  per 
cent,  of  gasoline  vapor.  At  this  point,  as  the 
percentage  of  gasoline  vapor  increases,  car- 
bon monoxide  begins  to  form.  At  4.1  per 
cent,  of  gasoline  vapor  there  is  produced  14.0 
per  cent,  of  carbon  monoxide. 


*Bulletin  of  American  Chemical  Society. 


The  construction  of  a  railroad  tunnel  13 
miles  long  through  the  Hindu  Kush  moun- 
tains between  Turkestan  and  India  is  being 
considered. 
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RUSH    THE    AIRPLANES 

The  present  month  sees  the  completion  of 
the  third  year  of  the  world's  life-and-death 
struggle,  and  the  occasion  suggests  inquiry  as 
to  the  outlook.  We  may  believe  that  we  are 
nearer  the  end  than  we  were  at  the  begin- 
ning, but  how  much  nearer  no  man  may  say. 
We  of  the  United  States,  compelled  to  shoul- 
der our  share  of  it,  are  proceeding  with  our 
preparations  in  a  way  which  seems  to  be  char- 
acterized by  anything  but  haste.  There  may 
be  magnitude  of  plan  which  is  not  incom- 
mensurate, but  when  is  telling  effectiveness  to 
be  reached  at  the  rate  we  are  going. 

The  futility  of  much  of  our  most  demon- 
strative preparation  is  too  evident.  It  seems 
to  be  now  universally,  if  only  tacitly,  con- 
ceded that  masses  of  men  backed  by  inex- 
haustible munitions,  although  they  must  have 
their  weight,  are  not  to  be  the  determining 
factors.  The  art  of  war  has  been  trans- 
formed, and  the  new  devices  which  have  dem- 
onstrated their  superiority  in  strategic  facility 
and  in  ultimate  destructiveness,  which  is  the 
test  of  war  efficiency,  are  our  present  hope 
for  the  closing  of  the  wretched  business. 

It  seems  to  be  for  the  submarine  and  the 
airplane  to  bring  the  fight  to  a  finish.  The 
toll  the  submarine  is  taking  is  not  to  be  too 
lightly  spoken  of,  but  it  suggests  no  finality. 
It  seems  to  be  adapted  only  to  the  purposes  of 
the  central  powers,  and  the  allies  have  no  use 
for  it  as  there  is  no  commerce  for  them  to 
destroy.  The  possibilities  of  submarine  de- 
structiveness may  be  said  to  be  quite  fully  re- 
vealed and  the  means  of  thwarting  it  seem  to 
be  rapidly  developing,  but  we  have  as  yet  no 
hint  of  the  unlimited  resources  of  achieve- 
ment the  airplane  commands.  It  is  a  most 
invaluable  and  now  an  absolutely  necessary 
adjunct  to  both  the  army  and  the  navy,  wheth- 
er for  offensive  or  defensive  operations,  and 
is  in  itself  an  independently  operating  ag- 
gressive force  with  an  unlimited  field  all  its 
own. 

The  airplane,  unlike  the  submarine,  is  equal- 
ly adapted  to  the  purposes  of  both  the  oppos- 
ingforces  and  can  be  used  with  equal  success 
by  either  side,  so  that  we  may  be  quite  certain 
that  the  central  powers  will  be  rushing  the 
fliers  out  and  employing  them  by  wholesale  in 
their  unlimited  schemes  of  frightfulness,  and 
it  is  up  to  us  to  concentrate  our  resources  of 
production    to    meet   the    supreme    emergency. 


8474 


COMPRESSED  AIR  MAGAZINE. 


letting  this  take  precedence  over  all  else. 
Twenty  thousand  air  planes  and  a  hundred 
thousand  aviators  is  not  an  extravagant  es- 
timate for  our  quota  of  the  immediate  re- 
quirement, these  to  be  followed  by  the  im- 
proved apparatus  which  will  inevitably  be  de- 
veloping as  long  as  the  agony  continues. 

The  airplane,  which  must  be  by  this  time 
sufficiently  standardized,  is  of  a  character  al- 
most ideal  for  rapid  reproduction  under 
American  manufacturing  systems.  The  ma- 
chine in  detail  consists  of  small  parts  quickly 
produced  and  easily  handled,  and  these  could 
be  distributed  among  a  hundred  establish- 
ments ready  equipped  with  tools  easily  adapta- 
ble to  the  special  requirements. 

The  assembling  and  the  trying  and  adjust- 
ing could  go  along  quite  as  rapidly  as  the  avia- 
tors could  be  trained  to  use  them.  It  is  for 
the  nation  to  show  what  it  can  do  in  this  line, 
and  especially  how  quickly  it  can  do  it. 


TUNNELS  AND  MORE  TUNNELS  FOR 
GREATER  NEW  YORK 

BY  JOHN  F.  o'rOURKE 

For  more  than  forty  years  I  have  watched 
with  keen  interest  the  building  and  develop- 
ment of  the  great  Port  of  New  York,  having 
been  connected  with  its  bridges,  buildings, 
streets  and  rapid-transit  roads  all  that  time, 
both  as  engineer  and  contractor.  In  all  these 
years  it  has  been  a  sort  of  hobby  with  me  to 
forward  the  interests  of  Manhattan,  and  I  am 
grateful  for  the  fact  that  my  part,  however 
modest,  was  that  of  being  a  part  and  parcel 
in  the  participation  in  its  growth.  The  build- 
ing of  the  great  Pennsylvania  tunnels  by  my 
company  across  the  North  River,  which  bring 
hundreds  of  thousands  of  people  daily  into 
New  York  without  causing  any  congestion  or 
interruption  of  traffic,  is  one  of  the  great 
things  which  have  happened  to  the  city.  I 
cite  the  Pennsylvania  tunnels  as  an  example. 
The  plans  by  which  they  were  built  have  been 
followed  by  other  engineers  in  the  construction 
of  tunnels  since. 

SAFETY   OF  TUNNEL   BUILDING 

The  building  of  tunnels  in  the  twentieth 
century  is  safe,  as  far  as  life  is  concerned, 
there  being  much  less  risk  for  a  tunnel  worker 
than  there  would  for  one  performing  labor  on 
a  skyscraper.    In  fact,  to  my  way  of  thinking, 


the  danger  to  life  is  far  more  hazardous  work-- 
ing  on   structures   reaching  skyward. 

The  most  essential  point  in  the  building  of 
tunnels  is  to  safeguard  the  overhead  property, 
such  as  the  streets,  houses,  and  buildings.  The 
method  oi  filling  the  spaces  outside  tunnels 
which  are  left  by  the  shields  as  they  move  for- 
ward along  the  tunnels  which  are  built  inside 
their  tails  leaves  no  spaces  in  which  a  settle- 
ment can  occur.  The  recent  tunnels  built 
for  the  Public  Service  Commission  under  the 
East  River  and  adjoining  streets  have  been 
built  by  this  method  without  any  sign  on  the 
surface  of  their  construction  and  existence, 
nor  have  either  the  residents  or  the  public 
had  any  knowledge  of  the  work  below  from 
anything  that  could  be  seen  by  them.  There 
is  not  a  break  or  a  sign  of  any  outward  dis- 
turbances or  any  undermining  of  buildings,  or, 
as  a  matter  of  fact,  no  one,  even  if  one  had 
a  technical  knowledge  of  engineering,  could 
realize  that  one  hundred  feet  or  more  below  a 
great  work  was  going  on  in  the  building  of  a 
tunnel. 

These  are  days  of  great  opportunity  for 
New  York ;  I,  for  one,  look  for  all  of  us 
to  keep  our  heads  and  demonstrate  our  capac- 
ity and  fearlessness  in  pushing  forward,  not: 
alone  in  tunneUbuilding,  but  in  all  kinds  of 
development  and  improvement,  thus  aiding  and 
contributing  to  keep  New  York  the  great  port,, 
and  adding  to  and  making  it  all  the  time  a 
greater  one,  with  more  docks,  more  railways, 
that  will  add  greatly  to  the  number  and  con- 
venience of  our  citizens  and  the  further  de- 
velopment along  lines  for  capacity,  economy, 
and  efficiency  of  our  port,  thus  helping  mate- 
rially to  maintain  its  supremacy  over  the  other 
ports  of  the  world. 

MORE    AND    GREATER    TUNNELS 

Among  other  things,  I  look  for  tunnels  that 
will  connect  Staten  Island  to  New  York,  both 
for  railways  and  automobiles ;  also  to  New 
Jersey.  Then  there  would  be  built  tunnels  ex- 
clusively for  automobile  traffic  under  congest- 
ed streets,  as  outlined  in  the  New  York  Even- 
ing Post  with  reference  to  Fifth  avenue  in  one 
of  its  recent  issues.  I  wish  also  to  state  my 
belief  that  the  engineering  of  what  might  be 
termed  municipal  facilities,  such  as  streets, 
docks,  and  tunnels,  is  still  in  its  infancy,  and 
far  greater  accomplishments  are  yet  in  store. 
For  the  present,  as  stated  in  the  beginning  of 
this  article,  there  is  a  new  method  by  which: 
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subways  and  tunnels  may  be  built  without 
the  usual  penalties  of  destruction  of  business 
and  comfort  along  the  line.  The  solution  of 
the  problem  of  absolute  safety  to  streets  and 
property  overhead  is  the  keynote  to  modern 
tunnel  engineering. 

CHEAPNESS   OF   CONSTRUCTION 

The  great  point  in  connection  with  this  is 
the  saving  of  expense  in  preventing  damage  to 
buildings  or  interference  with  the  use  of  the 
streets  by  either  tenants  or  the  public.  By  the 
method  of  "gravel  packing,"  a  shield-driven 
tunnel  connecting  Staten  Island  with  New 
York,  consisting  of  four  racks  for  railways 
or  automobiles,  could  be  constructed  at  a  cost 
much  less  than  that  at  which  two  single-way 
tunnels  could  be  built  by  any  other  method  of 
tunnel  construction. 

Thus  the  introduction  of  multiple  way  tun- 
nels brings  in  a  new  era  in  municipal  engi- 
neering, because  it  multiplies  their  capacity  and 
reduces  their  cost.  Another  vital  point  in  my 
plan  for  tunnel  construction  is  the  great  sav- 
ing of  time  and  cost  brought  about  by  this  up- 
to-date  method  and  employment  of  powerful 
machinery  and  thoroughly  efficient  methods  of 
procedure.  Our  one  aim  should  be  to  con- 
centrate all  forces  to  make  the  Greater  Port 
of  New  York  the  leading  port  of  the  world. 
— Evening  Post,  New  York. 


ABOUT    ATMOSPHERIC    HUMIDITY 

BY   B.   v.   R.    GAGE 

The  instrument  in  the  weather  bureau  kiosk 
marked  "relative  humidity"  is  supposed  to 
show  the  percentage,  by  weight,  of  water  va- 
por in  the  air,  100  per  cent,  being  when  the  at- 
mosphere can  hold  no  more  in  the  form  of 
steam.  The  maximum  weight  of  steam  that 
the  atmosphere  is  capable  of  holding  is  de- 
pendent on,  and  increases  with  an  increase  of, 
the  temperature.  The  action  of  this  hygro- 
meter depends  on  the  expansion  and  contrac- 
tion in  length  of  a  hair  or  fiber  as  it  increases 
or  decreases  in  moisture  content. 

Another  common  device  for  measuring  the 
relative  humidity  is  a  combination  consisting 
of  two  ordinary  thermometers,  one  having  the 
bulb  covered  with  a  wet  cloth  or  a  wick  ex- 
tending into  a  vessel  of  water.  In  the  use 
of  this  instrument  the  wet-bulb  and  the  dry- 
bulb  temperatures  are  taken.  If  they  are  the 
same,  the  humidity  is  lOO  per  cent,  but  when 


there  is  a  difference  it  is  necessary  to  consult 
tables  in  order  to  obtain  the  relative  humidity. 
The  engineer  generally  uses  a  "sling  psychrom- 
eter,"  which  is  essentially  a  "wet  and  dry  bulb" 
outfit  so  mounted  that  it  can  be  rapidly  re- 
volved. The  readings  are  the  same  as  with 
the  stationary  type,  but  a  table  of  different 
numerical  values   must  be  employed. 

DETERMINING     RELATIVE     HUMIDITY 

The  most  accurate  and  also  the  most  logical 
method  of  determining  relative  humidity  is 
the  dew-point  apparatus.  With  this  a  surface 
is  cooled  until  moisture  is  condensed  from 
the  air.  The  temperature  at  which  condensa- 
tion begins  is  the  boiling  point  corresponding 
to  the  actual  vapor  pressure  of  the  HjO  in  the 
surrounding  space.  The  corresponding  pres- 
sure may  be  found  from  steam  tables,  using 
the  dew-point  temperature ;  the  difference  be- 
tween the  actual  air  temperature  and  the  dew- 
point  temperature  gives  the  degree  of  super- 
heat. Consulting  a  steam  table,  the  weight  per 
cubic  foot  of  superheated  steam  under  these 
conditions  may  be  found ;  call  this  M  act. 
Then  look  up  the  weight  per  cubic  foot  of  dry 
and  saturated  steam  at  the  air  temperature 
and  call  this  M  sat.  The  relative  humidity  is 
M  act  ^  M  sat. 

In  order  to  understand  about  this  matter  of 
humidity,  let  us  consider  a  few  things  to  which 
perhaps  we  have  never  given  much  attention. 

Water  in  a  teakettle  on  a  hot  stove  first 
boils,  a  part  of  it  turns  to  steam  and  drives 
all  the  air  out  of  the  kettle.  In  the  teakettle 
there  is  then  only  H2O  in  the  liquid  and  gas- 
eous states.  The  steam  has  nearly  free  access 
to  the  air,  so  the  pressure  inside  the  kettle  is 
not  much  greater  than  atmospheric.  That 
means  that  the  vapor  pressure  in  the  kettle 
is  about  14.7  lb.  per  sq.  in.  abs.,  with  a  cor- 
responding boiling  point  of  about  212  deg. 
F.  So  far  we  have  considered  only  equilibri- 
um between  two  phases,  in  which  the  vapor 
phase  is  maintained  free  from  other  gases  and 
atmospheric  pressure  is  maintained  in  the  va- 
por space.  As  the  steam  leaves  the  kettle,  oth- 
er things  happen.  The  vapor  is  separated 
from  contact  with  the  liquid,  the  total  pressure 
in  space  remains  the  same,  and  the  steam 
mixes  with  other  gases  of  a  lower  temperature. 
Right  here  remember  that  steam  is  invisible, 
that  what  we  see  is  the  result  of  light  reflec- 
tion from  minute  drops  of  water  in  the  steam. 
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ANOTHER  EXAMPLE 

Now  let  the  teakettle  go  for  a  time  and  take 
'  up  another  homely  matter — what  happens  to 
the  clothes  on  wash  day.  They  are  hung  out 
to  dry,  the  water  which  they  contain  evapo- 
rates and  goes  off  into  the  air  as  invisible 
steam.  The  temperature  of  this  water  never 
reaches  212  deg. ;  in  fact,  during  the  winter, 
the  clothes  freeze  solid  and  stay  below  32  deg. 
until  they  are  dry.  The  water  has  changed 
from  ice  to  steam  and  yet  has  never  gone 
above  the  freezing  point.  A  consideration  of 
the  molecules  may  help  toward  an  understand- 
ing of  what  happens.  Put  a  pan  of  water  in 
a  closed  vessel,  the  whole  to  be  kept  at  a 
constant  temperature.  For  the  purpose  of  this 
example  it  makes  no  difference  what  the  pres- 
sure is ;  it  can  be  a  vacuum,  atmospheric  or 
several  atmospheres,  without  appreciably  alter- 
ing the  results.  After  some  time  has  elapsed, 
the  space  inside  the  vessel  becomes  saturated 
with  water  vapor,  humidity  100  per  cent.  H2O ; 
the  pressure  corresponds  to  the  temperature 
with  dry  and  saturated  vapor. 

MOLECULE    ACTION 

Another  homely  example  of  this  type  is  the 
use  of  a  closed  vessel  to  keep  bread  from  dry- 
ing. Now  the  water  consists  of  molecules  in 
magnitude  somewhat  similar  to  the  particles  of 
dust  of  the  earth's  surface.  For  the  given 
temperature  we  can  know  the  average  kinetic 
energy  of  each  molecule,  but  actually  we  can- 
not know  the  velocity  of  a  given  molecule  at  a 
given  time.  It  is  like  the  life-insurance  busi- 
ness. The  actuaries  can  take  a  large  group  of 
men  and  tell  how  many  will  die  at  40  years 
old,  how  many  at  45,  etc.,  but  they  cannot 
tell  at  what  age  a  particular  man  will  die. 
Some  of  the  molecules  have  a  much  greater 
velocity  for  an  instant  and  at  times  shoot 
through  the  surface  of  the  liquid  and  get 
to  wandering  around  in  the  space  above.  When 
enough  of  these  molecules  are  in  the  space 
above  so  that  there  are  just  as  many  going 
back  into  the  liquid  as  there  are  coming  out, 
then  the  condition  of  equilibrium  is  established 
between  the  liquid  and  the  vapor  phases  for 
that  temperature,  or  in  other  words,  we  have 
the  vapor  pressure  for  that  temperature.  If 
the  space  is  not  inclosed,  some  of  the  mole- 
cules can  escape,  but  nature  tries  to  build  up 
and  maintain   such   equilibrium. 

In  the  case  cited  the  temperature  was  to  be 
maintained  constant.     If  the  water  vapor  can 


escape  from  immediate  contact  with  the  liquid^ 
so  that  the  vapor  pressure  cannot  rise  to  the 
value  corresponding  to  the  saturated  condi- 
tion, and  if  heat  is  not  supplied,  then  the  tem- 
perature will  be  lowered.  The  molecules  with 
the  greatest  energy  escape,  thus  lowering  the 
average  energy  of  the  mass  of  molecules.  This 
loss  of  energy  is  shown  by  decrease  of  temper- 
ature ;  witness,  the  porous  earthenware  jugs 
used  to  cool  drinking  water. 

DIFFERENT   GASES    IN    THE    SAME   SPACE 

In  thinking  of  this  phenomenon,  it  is  best 
to  consider  the  atmosphere  not  as  air,  but  as 
space.  The  air  is  made  up  mainly  of  nitrogen, 
oxygen  and  water  vapor.  If  a  cubic  foot  of  air 
be  taken,  each  gas  will  be  found  in  every  por- 
tion of  it.  That  is,  each  one  occupies  the 
whole  space.  The  total  pressure  exerted  will 
be  about  14.7  lb.  per  sq.  in.  and  is  the  sum 
of  the  partial  pressures  of  each  one  of  the 
constituents.  If  any  one  of  the  components 
is  to  be  placed  under  14.7  lb.  pressure,  it  will 
be  necessary  to  compress  it  into  a  much  small- 
er volume.  If  possible  to  separate  the  gases, 
each  might  be  compressed  to  14.7  lb.  and  then 
the  sum  of  the  volumes  would  be  one  cubic 
foot,  the  same  as  in  the  first  place.  Each  gas 
which  makes  up  air  may  be  treated  as  though 
the  others  were  not  present,  provided  the  total 
volume  and  the  partial  pressure  are  used. 

Fog  is  caused  by  reducing  the  temperature 
of  the  air  below  the  boiling  point  correspond- 
ing to  the  vapor  pressure.  In  case  of  fog,  the 
humidity  may  be  said  to  be  greater  than  lOO 
per  cent.,  although  there  are  some  serious  ob- 
jections to  such  a  usage.  When  there  is  fog, 
the  water  vapor  in  the  air  is  in  the  form  of 
wet  steam.  At  100  per  cent,  humidity  the 
form  is  dry  and  saturated  vapor ;  at  less  hu- 
midity,  it  is  super-heated  steam. 

On  a  foggy  day  the  humidity  in  the  boiler 
room  is  generally  less  than  100  per  cent.  As 
the  wet  steam  enters  the  room,  it  receives  suf- 
ficient heat  to  evaporate  the  water  and  then  to 
superheat  the  steam.  More  weight  of  vapor 
can  be  held  in  unit  volume  when  the  tem- 
perature (and  hence  vapor  pressure)  is  higher. 

The  loss  of  heat  in  boiler  operation  due  to 
humidity  is  negligible.  In  the  first  place  the 
weight  of  the  water  vapor  is  relatively  very 
small.  And  then  the  heat  loss  per  pound  of 
vapor  is  the  product  of  the  specific  heat  of 
steam  and  the  increase  of  temperature  from 
the  room  to  the  flue.     The  specific  heat  value 
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is  about  0.45  for  usual  humidity  conditions  and, 
Loss=WC  (tf—ta). 

The  heat  loss  due  to  the  combustion  of  the 
hydrogen  in  the  volatile  matter  is  the  sum  of  a 
portion  of  the  heat  of  the  liquid,  all  the  latent 
heat  and  some  heat  of  superheat.  Represent 
weight  of  water  by  IV,  heat  of  liquid  by  q, 
heat  of  vaporization  by  r,  temperature  by  t, 
specific  heat  by  C ;  subscripts  a  =  air,  /  =  flue, 
/i  =  vapor  pressure,  212 ^atmospheric  pres- 
sure. The  foregoing  statement  then  is  shown 
by 

W[qh  +  rh  +  C  (tf  — th)] 
(If   qh   is   corrected   to    fuel   temperature    it 
may  become  negative)   and  a  commonly  used 
expression, 

W[(2I2-ta)  +r,,,  +  C(t,-2I2)] 

is  not  correct. 

Inspection  of  a  B.t.u-entropy  chart  for  steam 
shows  that  the  total  heat  of  one  pound  of  dry 
saturated  or  superheated  steam,  for  pressures 
less  than  3  lb.  per  sq.  in  abs.,  is  practically  a 
function  of  the  temperature  and  independent 
of  the  pressure.  The  vapor  pressure  in  the 
air  or  flue  gas  can  hardly  reach  3  lb.  So  the 
following   formula*  is  true : 

Loss  =  W  ( 1090.7  +  0-455tt  —  t, ) 

A  consideration  of  the  heat  loss  due  to  com- 
bustion of  hydrogen  opens  the  question  of 
higher  and  lower  heating  values.  The  former 
is  obtained  when  the  water  thus  formed  is  all 
condensed  and  cooled  to  the  original  tempera- 
ture of  the  fuel,  along  with  all  the  other  prod- 
ucts of  combustion.  A  lower  heating  value  is 
obtained  when  the  water  is  only  partly  con- 
densed or  not  condensed  at  all,  or  when  the 
products  of  combustion  are  not  cooled  to  the 
original  temperature,  or  by  a  combination  of 
uncondensed  water  and  insufficient  cooling. 
There  are  an  infinite  number  of  lower  heating 
values  for  any  fuel  containing  hydrogen.  When 
the  term  lower  heating  value  is  used,  it  is 
necessary  to  inquire  under  what  conditions  it 
was  determined.  In  order  to  make  an  experi- 
mental determination  of  the  higher  heating 
value,  it  is  necessary  to  have  the  air  and  the 
fuel  supplied  for  combustion  at  100  per  cent, 
humidity  and  at  stanoard  temperature,  to  have 
the  products  of  combustion  cooled  to  this  same 
temperature  and  humidity,  to  separate  out  all 
drops  of  water,  and  to  have  the  products  of 


combustion  occupy  the  same  volume  as  the 
elements  and  at  the  same  pressure.  It  is  not 
hard  to  recognize  the  difficulties  of  this  task. 
So  we  do  the  best  we  can  and  make  correc- 
tions when  necessary. 

From  the  preceding  facts  regarding  the  ac- 
tion of  the  water  molecules,  it  is  evident  that 
the  water  in  an  exploding  boiler  will  tend  to 
expand  to  the  vapor  pressure  in  the  surround- 
ing space.  What  this  vapor  pressure  will  be 
depends  upon  many  factors,  including  the  rate 
of  removal  of  water  vapor,  the  temperature, 
etc.  It  certainly  is  not  correct  to  assume  14.7 
lb.  and  212  deg.  without  proof.  And  proof  is 
impossible.  The  vapor  pressure  may  be  either 
greater  or  less  than  14.7  lb.  Then  there  is  the 
other  factor  of  violent  actions  tending  to  go 
through  equilibrium  to  the  opposite  extreme. 

History  furnishes  examples  of  peoples  aw- 
fully oppressed",  revolting,  and  when  liberty 
is  gained  temporarily  turning  it  into  license.  A 
more  technical  example  is  a  compressed 
spring;  when  the  load  is  suddenly  removed, 
the  spring  extends  nearly  as  far  as  it  had  pre- 
viously been  compressed.  There  is  no  telling 
how  gradually  the  pressure  is  relieved  from 
the  water  in  the  exploding  boiler,  as  it  will 
build  up  vapor  pressure  in  the  immediate  vicin- 
ity, set  up  waves  of  high  and  low  pressures 
and  otherwise  introduce  various  conditions. — 
Power. 


♦"Experimental  Er^ineering,"  Carpenter  and 
Diedricks,  p.  467. 


A     MINING     DRILLING     CONTEST       • 

For  many  years  in  some  of  the  important 
mining  centers  of  the  West  hand  drilling  con- 
tests have  been  a  feature  of  the  Fourth  of 
July  doings,  and  the  results  of  some  of  these 
contests  have  been  recorded  in  previous  vol- 
umes of  Compressed  Air  Magazine.  This 
year  at  Tonopah,  Nevada,  a  so-called  Jack- 
hammer  contest  was  held.  This  designation 
of  the  drills  as  a  class  was  of  course  incorrect, 
as  the  name  "Jackhamer"  is  a  copyrighted 
trademark  of  a  single  company  and  applies 
only  to  the  drills  of  its  manufacture. 

In  this  event  there  were  forty-two  contest- 
ant.^, including  among  them  representatives  of 
all  the  manufacturers  of  unmounted,  self-r©- 
tating  hammer  drills.  The  true  Jackhamer 
(Type  B  C  R-430)  won  first,  third  and  fourth 
places, and  the  Sullivan  Rotator  (Type  D  P-33) 
won  second  place.  The  drilling  was  in  Rock- 
lin  granite,  each  contestant  being  allowed  eight 
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minutes  in  which  to  connect  his  hose  and  drill 
as  great  a  footage  as  possible. 

The  winning  Jackhamer  drilled  6i  7-16 
inches  in  the  time,  and  the  Rotator  which  took 
second  place  drilled  58  7-8  inches. 


NOTES 

The  article  upon  page  8403  of  Compressed 
Air  Magazine,  June,  191 7,  entitled  "Two  Baby- 
Hoists  Run  a  Disabled  Derrick"  was  repro- 
duced without  change  from  Engineering  Rec- 
ord, March  10,  1917.  We  much  regret  that 
thankful  acknowledgement  was  not  made  at 
the  time  of  our  republication. 


Andrew  Lemon,  an  oil  well  shooter,  and 
Fred  Baker,  oil  field  worker  of  Okmulgee, 
were  blown  to  pieces  recently  when  80  quarts 
of  nitro-glycerin  which  they  were  taking  to 
the  Baldhill  field,  were  exploded  by  a  jolt  to 
their  automobile. 


The  mints  of  the  United  States  purchase 
bullions  from  all  the  precious-metal  districts. 
These  bullions  are  sold  for  their  gold  and  sil- 
ver contents,  but  the  government  makes  a  neat 
profit  through  the  recovery  of  various  other 
precious  metals,  such  as  palladium  and  iridium. 


Rio  Tinto,  the  oldest  copper  mine  in  the 
world,  once  worked  by  the  Romans,  and  be- 
fore them  by  the  Phoenicians  paid  to  its  Brit- 
ish owners  last  year  the  sum  of  $10,500,000. 
•That  represents  an  earning  capacity  of  95  per 
cent,  on  the  capitalization  of  the  company. 


It  would  seem  the  wiser  policy  to  leave  the 
adoption  of  the  metric  system  optional,  as  we 
and  our  American  cousins  have  done  hitherto, 
till  the  civilized  nations  have  agreed  upon  a 
really  correct  unit.  Anyone  who  travels  in 
the  countries  where  the  metric  system  is  in 
force  knows  that  in  common  practice  it  is  not 
universally  adhered  to,  but  that  the  old  meas- 
ures and  weights  are  still  used  by  the  masses. — 
The  Engineer,  London. 


Something  like  500,000,000  rabbit  skins  are 
imported  into  this  country  yearly,  principally 
for  the  manufacture  of  felt  hats.  A  fair  grade 
of  fur  from  Australian  rabbit  skins  has  a 
value  of  from  $2.50  to  5  lb.  The  fur  is 
skilfully  shaved  off  the  skins ;  during  this  pro- 
cess the  skins  are  shredded  so  as  to  present  an 


appearance  not  unlike  excelsior  packing.  Glue 
produced  from  these  skins  is  remarkable  for 
its  elasticity — freedom  from  mold  and  odor — 
and  for  lining  oil  barrels  is  superior  to  any 
other  material  available. 


German  experiments  in  the  use  of  acetylene 
gas  in  internal  combustion  engines  show  that 
the  proportion  of  air  to  gas  to  avoid  sooting 
should  be  as  12.02  is  to  i.  The  maximum  com- 
pression for  the  mixture  is  about  three  atmos- 
pheres. One  ton  of  carbide  is  sufficient  to 
produce  10,000  cubic  feet  of  acetylene. 


A  simple  high  vacuum  pump,  recently  devel- 
oped at  the  United  States  Bureau  of  Stand- 
ards, can  be  built  entirely  of  glass  by  a  rea- 
sonably skillful  glass  blower  and  requires  for 
its  operation  only  a  bunsen  burner  and  a  water 
aspirator.  The  remarkable  feature  of  this  ex- 
hauster is  that  it  is  capable  of  giving  vacua 
down  to  better  than  o.ooi  mm.  pressure. — Com- 
merce Reports. 


The  gross  total  of  motor  cars,  including 
commercial  cars,  registered  in  1916  was  3,512,- 
916,  according  to  figures  compiled  by  the  U. 
S.  Office  of  Public  Roads.  This  is  an  increase 
of  1,067,332  over  the  number  registered  in 
1915.  The  several  states  collected  in  registra- 
tion and  license  fees,  including  those  of  chauf- 
feurs and  operators,  a  total  gross  revenue  of 
$25,865,369.  Of  this  amount  92  per  cent,  or 
$23,910,811,  was  applied  directly  to  construc- 
tion, improvement,  or  maintenance  of  the  pub- 
lic roads  in  43  states. 


There  probably  was  never  a  time  in  the  his- 
tory of  the  mining  industry  when  so  many 
sound,  solid,  well-managed  and  dividend-pay- 
ing concerns  presented  themselves  to  the  pub- 
lic. During  the  last  30  years  mining  has 
enormously  expanded,  and  has  emerged 
largely,  we  had  almost  said  entirely,  from  the 
category  of  speculation,  and  reached  the  status 
of  an  industry.  Instead  of  being  regarded  as 
a  neck-or-nothing  venture — a  sort  of  horse- 
race gamble — mining  to-day  presents  itself 
with  credentials  of  stability  and  success  which 
cannot  be  denied. — Mining  World,  London. 


To  completely  extinguish  mine  fires  not  only 
must  the  flames  be  put  out,  but  the  heat  must 
be  dissipated.     This  is  the  harder  part  of  the 
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work.  The  temperature  may  long  remain  so 
high  that  when  air  is  supplied  the  fire  will 
break  out  again.  Speaking  at  meeting  of  the 
Manchester  Geological  and  Mining  Society,  A. 
Stoker  declared  that  a  fire  that  had  been  stop- 


ped oflf  for  28  years,  and  had  died  out  for 
lack  of  oxygen,  broke  out  again  in  several 
local  conflagrations  when  supplied  with  air, 
which  is  a  strong  argument  in  favor  of  water 
quenching  as  against  gas  quenching. 


Pneumatic  Patents  June  5 


LATEST  U.  S.  PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent fnay  be  obtained  by  sending  five  cents  (not 
stamps)  to  the  Comtnissioner  of  Patents, 
Washington,  D.  C. 

JUNE    5 

1,228,419.      PRESSURE    CONTROL    IN    PUMPING. 

George   H.   Eckert.    Syracuse,    N.    Y. 

1.  The  method  which  consists  in  reciprocating 
a  column  of  liquid  with  a  velocity  sufficiently  lim- 
ited to  preserve  the  coherence  of  the  column  and 
having  sufficient  bulk  and  path  of  travel  to  acquire 
useful  momentum,  utilizing  an  expansive  force  to 
cause  one  stroke  of  said  reciprocation,  and  restrain- 
ing a  return  stroke  by  a  below  atmospheric  pres- 
sure to  the  rear  of  the  column  in  order  to  reduce 
the  pressure  developed. 
1,228,498.    STRAIGHT-AIR    EMERGENCY-BRAKE. 

Walter  V.   Turner.    Edgewood,    Pa. 
1,228,499-50.        ENGINEER'S     BRAKE     -     VALVE 

DEVICE.      Walter  V.   Turner,   Edgewood,   Pa. 
1,228,569.      CAR      AND      AIR-HOSE       COUPLING. 

William    S.    Knisely,    Benton    Harbor,    Mich. 
1,228,608.       FLUID-OPERATED     EJECTOR.      Ar- 
thur   Edwin    Leigh    Scanes,    Ashton-upon-Mersey, 

England. 
1,228,640.    APPARATUS   FOR   PREPARING    FOOD. 

John  D.   Belton,   Crowley,  La. 

1.  In  a  device  of  the  class  described,  a  heating 
and  mixing  chamber,  the  former  communicating 
with  the  latter,  heated  rollers  in  said  heating 
chamber,  a  belt  conveyer  on  said  rollers,  a  spiral 
conveyer     in     said     mixing    chamber,     an     aspirator 


chamber  communicating  with  said  mixing  cham- 
ber, a  spiral  drum  in  said  aspirator,  means  for  ro- 
tating said  conveyer  and  drum,  and  means  for  cre- 
ating air  currents  in  said  aspirator,  substantially 
as  described. 

1,228,6P9.  APPARATUS  FOR  MAINTAINING  A 
UNIFORM  TEMPERATURE  IN  RAILWAY 
FREIGHT-VANS.  Arthur  William  Prim,  Liv- 
erpool, and  Francis  William  Roper,  Sheffield, 
England. 

A  self  contained  freight  car  having  air  casings 
for  the  circulation  of  air  within  the  car  so  that  it 
passes  through  the  freight  contained  therein,  means 
located  at  the  end  of  the  car  for  heating  the  air  as 
it  circulates,  fans  for  circulating  the  air  through 
the  air  casings,  adjustable  means  located  at  the 
ends  of  the  car  and  communicating  with  the  at- 
mosphere for  ventilating  the  car,  valved  air  ports 
communicating  with  the  atmosphere  at  the  ends  of 
the  car  and  in  proximity  to  said  heating  means, 
whereby  the  car  may  be  completely  closed  and  cir- 
culation of  the  heated  air  effected  therein,  or  It 
may  be  ventilated  through  openings  to  the  out- 
side   air. 

1,228,712.  APPARATUS  FOR  STERILIZATION 
OF  LIQUIDS  BY  OZONE.  Jan  Steynis,  Bay 
Shore,  N.  Y. 
1  228,719.  ELECTROPNEUMATIC  TRIPLE  - 
VALVE  MECHANISM  FOR  COUPLING  SYS- 
TEMS. Charles  H.  Tomlinson,  Mansfield,  Ohio. 
1,228,801.      APPARATUS   FOR   MOISTENING   AIR. 

Frank   W.    Masek,    Cleveland,    Ohio. 
1,228,914.       APPARATUS     FOR    RAISING     SUNK- 
EN   SHIPS.      Eugene    S.    Hayford,    New    Orleans, 
La. 

1.  An  apparatus  for  raising  sunken  ships,  In- 
cluding a  collapsible  and   inflatable  envelop,   means 
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for  supplying  air  thereto,   and  an  auxiliary  inflata- 
ble   envelop    mounted    therein    and    constituting    a 
buoyant    support    for    the    main    envelop. 
1,228,931.       VENTILATING     APPARATUS.       Jason 

E.   Kirk,   Christiansburg,   Va. 
1,228,985.       MEANS    FOR    PREVENTING    EXPLO- 
SIONS   IN    MINES.       Audley    Hart    Stow,     May- 
beury,   W.    Va. 

1.   A    method    of    preventing    explosions    in    mines 
comprising  saturating  the  air  for  the  intake  of  the 
mine   with   watery   moisture   to   produce,   when   such 
air  reaches  the  cooler  spaces  of  the  mine,   a  condi- 
tion of  fog  by  moisture  deposition  around  the  bitum- 
inous   dust    particles    causing    them    to    adhere    to- 
gether and  to  the  walls  of  the  mine   spaces. 
1.228,989.       DRY-KILN     FOR     DRYING     LUMBER 
AND       OTHER        MOISTURE-BEARING        SUB- 
STANCES.      Harry     Donald     Tiemanu,     Madison, 
Wis. 
1.229,030.         AUTOMATIC       TIRE-PUMP.         Leslie 

Fred  Crane,   Lansing.    Mich. 
1,229.151.        AUTOMATIC     TRAIN-STOP.        Hiram 
Gee    Sedgwick,    Mill    Valley,    Cal. 


whereby   the   oil   will    be    vaporized    and   thoroughly 
mixed   with   the   heated   air,   and   combustion   in   the 
vaporizing   chamber   will    be    prevented. 
1,229,344.       PNEUMATIC    SPRAYER.       Howard    L. 
Stevens,    Everett,    Wash. 

1,229,360.      VACUUM    FEED    SYSTEM.      Frederick 

Weinberg,    Detroit,    Mich. 
1,229,397.        PROCESS     AND      APPARATUS     FOR 

DRYING    EDIBLE    PASTES.      Albert    M.    Austin, 

Piermont,   N.    Y. 
1,229,434.      SILENCER.      James  Flockhart,   Denver, 

Colo. 
1,229,467.  CARTRIDGE-LOADING       MACHINE. 

Clarence   Eugene   Jack,   Louviers,    Colo. 

1.  In  a  cartridge  loading  machine,  tamping 
means,  a  cross-head  adapted  to  carry  the  same, 
head  and  the  tamping  means  when  the  tamping 
and  means  for  avoiding  friction  between  the  cross- 
means  has  been  thrown  out  of  operation,  compris- 
ing compressed  air  operated  connections  between 
the    cross-head    and    the    tamping   means. 
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In  an  automatic  train  stop,  a  brake  controlling 
means  on  the  locomotive,  a  pneumatic  motor  for 
operating  the  same  and  means  for  connecting  the 
motor  to  a  storage  reservoir,  means  for  governing 
the  supply  to  the  motor  to  cause  the  same  to  op- 
erate and  apply  the  brakes,  means  for  restoring  the 
motor  to  operative  position,  these  means  embody- 
ing a  cut  off  automatically  opened  and  closed  by 
the   action   of  the   motor. 

JUNE    12 
1,229,276.      THROTTLE-VALVE    FOR    PNEUMAT- 
IC TOOLS.     Francis  A.  Jimerson,  Athens,   Pa. 
1,229,325.      SAFETY-VALVE     FOR     AIR-BRAKES. 

Michael  H.  Rvan,  San  Bernardino,  Cal. 
1,22', 338.  METHOD  OF  PRODUCING  FUEL- 
GAS.  Max  Sklovsky,  Moline,  111. 
1.  The  method  of  producing  a  gaseous  fuel  for 
heating  furnaces,  which  consists  in  preheating  air 
to  a  temperature  high  enough  to  substantially  whol- 
ly vaporize  fuel  oil,  passing  the  air  so  heated 
through  a  vaporizing  chamber  at  high  velocity,  and 
introducing  fuel  oil  into  the  stream  of  air  flowing 
continuously     through      said      vaporizing    chamber, 


1,229,501.  PNEUMATIC  PLAYER-ACTION.  Frank 
E.  Nichols,  Mount  Carmel,  and  Earl  W.  Feltis, 
Norwood,    Ohio. 

1,229,539.  BLOWER  FOR  CLEANING  FURNACE- 
FLUES.      Walter   P.    Sparboom,    Rochester,    N.    Y. 

1,229,543.  SYSTEM  AND  APPARATUS  FOR 
CONTROLLING  FLUID-MOTORS.  Norman  W. 
Storer.  Pittsburgh,  and  Arthur  J.  Hall,  Wilkins- 
burg.   Pa. 

1,229,586.  AIR-MOTOR-GOVERNING  DEVICE. 
Melville   Clark,    Chicago,    111. 

1,229,587  INSTRUMENT  FOR  RECORDING  PER- 
CENTAGE VOLUMES  OF  CONSTITUENT 
GASES.  Walter  William  Crosweller,  Crumpsall, 
Manchester,    England. 

1,229,615.  ATOMIZER.  James  J.  Holland,  Phil- 
adelphia,   Pa. 

1,229,692.  PNEUMATIC  NOTE-SHEET-TRACK- 
ING  DEVICE.      Frank   C.   White,    Meriden,    Conn. 

1,229,713.  MECHANICAL  AIR-BORNE  SHIP. 
George  Albert  Chaddock,  Broad  Green,  Liver 
pool,    England. 
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1,220,726.  SAFETY  AIR-RELIEF  VALVE.  Fred- 
erick William   Ebeling,   Hoboken,    N.   J. 

1,229.737-8.  PNEUMATIC  STREET-CLEANER. 
Robert  W.  Furnas,  Indianapolis.  Ind.  ;  Frank  A. 
Hamilton  and  Leiia  F.  Hamilton  exccutor.s  of 
said    Robert   W.   Furnas,    deceased. 

1,229,781.  LIQUID  -  BL%VATING  APPARATUS. 
Eugene   O'Sullivan,    SoutlT  Bethlehem,    Pa. 

1,229.792.  AUTOMATIC  CONTROL  MEANS  FOR 
AIR-PRESSURE  PU.MPS.  Harvey  J.  Russell, 
North    Bend.    Oreg. 

1.22:', 854.  TIRE-PUMP.  John  W.  Aker,  Lancas- 
ter, Ky. 

1,229,860.  AIR-VALVE.  Hervey  Bowes  Ashelman 
and  John  Sandford  John.son.  Fargo,  N.  D. 

1,230,028.  PNEUMATIC  PUMP.  Edward  E.  Rar- 
don,  Hamilton,   Kaus. 

1,230,052.  VISCOUS-FLUID  APPLIER.  Lemuel 
Lester   Stevenson,    Emporia,    Kans. 

1,230,070.  MOTOR       FOR       FLUID-PRESSURE 

DOOR-OPERATING  DEVICES.  Albert  Gotts- 
chalk.   New  York,   N.   Y. 


1,230,277.      PNEUMATIC    BRAKE.      Francois   Julei. 
Chapsal.    Paris,    and    Alfred    Louis    Emile    Saillot, 
LaGarenne-Colombes,    France. 
1,230,282.       DRYING     APPARATUS.      Charles     H. 
Currier.   Newark,   N.   J. 

1.  In  apparatus  of  the  class  described,  a  kiln,  in- 
let and  outlet  air  ducts  therefor  located  on  opposite 
sides  thereof,  both  sets  of  ducts  opening  downward- 
ly toward  the  floor  of  the  kiln,  and  means  for  sup- 
plying conditioned  air  under  pressure  to  the  inlet 
ducts. 
1,230,290.       LIFE-PRESERVER.       Bertha    A.    Gei- 

ger,    Chicago,    111. 
1,230,330.      AIR-SUPPLY   SYSTEM   FOR   COMBUS- 
TION-ENGINES.       Robert     Schlaepfer,     Winter- 
thur,    Switzerland. 
1,230,549.      PNEUMATIC    ACTION   FOR    PLAYER- 
PIANO  MECHANISM.     Aura  E.  Whitehead,   Chi- 
cago,   111. 
1,230.562.       COMPRESSED-AIR      STARTER      FOR 
INTERNAL-COMBUSTION        ENGINES.  Niels 

Anton  Christensen,   Milwaukee,  Wis. 
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1,230,071.        PNEUM.4.TIC-TIRE-ALARM     DEVICE. 

Lewis   E.   Hawk,   Chicago,    111. 
1,230,083.       ELECTROPNEUMATIC     VALVE     FOR 

AIR-BRAKES.     Thomas  W.  Scott,  Baltimore,  Md. 

JUNE    19 

1,230,101.      PROCESS     OF     CARBURETING      AIR. 

Turner   D.    Bottome,    Indianapolis,    Ind. 
1,230,206.      SUCTION-PRODUCER.      Henry  C.   Nie- 

meyer,  Racine,  Wis. 
1,230.219.  AIR-COMPRESSOR  AND  MOTOR. 
Arthur  Reall,  Philadelphia,  Pa. 
1.  In  an  apparatus  of  the  character  described, 
the  combination  of  a  plurality  of  cylinders,  pistons 
in  said  cylinders,  means  for  driving  the  said  pis- 
tons In  one  direction  to  compress  air  In  one  or  more 
of  said  cylinders,  means  for  conducting  a  portion 
of  the  air  so  compressed  to  a  point  outside  of  said 
cylinders,  and  means  whereby  a  portion  of  the  com- 
pressed air  is  permitted  to  act  upon  one  or  more 
of  said  pistons  to  drive  the  same  in  the  opposite 
•direction. 

1,230,222.      FEATHER-PICKING    MACHINE.      Ot- 
to G.    Rieske,    Toronto,    Ontario,    Canada. 


1,230,596.  LIQUID-FEETD  SYSTEM.  Charles  L. 
Stokes.  Los  Angeles,   Cal. 

1,230,690.  PNEUMATIC  CUSHION.  Anton  C.  Eg- 
gers,    Brooklvn,    N.    Y. 

1,230,725.  OIL-BURNER.  Jacob  F.  Kraus,  Pitts- 
burgh,  Pa. 

1,230,767.  AIR-BRAKE  STOP.  Eskil  V.  Palm- 
quist,  Hallandale,  and  Henry  G.  Lundquist,  Semi- 
nole  county,   Fla. 

1,230,781.  AIR-FEED  FOR  MOTORS.  Samuel  E. 
Reid.   Tahoka,    Tex. 

1,230,802.  PNEUMATIC  HAMMER.  Frank  J. 
Schroeder,   Altoona,    Pa. 

CLEANING  APPARATUS. 
Francisco,  Cal. 
LIQUID  -  FEEDING  AP- 
PARATUS AND  METHOD  THEREFOR.  Charles 
Lawrence  Stokes,  Millong,  via  Young.  New  South 
Wales,    Australia. 

JUNE    26 

1,230.834.      MECHANISM  FOR  UNLOADING  COM- 
PRESSORS   FOR    STARTING.       Burton    S.    Aik- 
m&n,   Milwaukee,  Wis. 


1,230,827.       VACUUM 

John   J.   DuflBe,   San 

1,230,832.       VACUUM 
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1,230.843.  FOWL-DISINFECTANT  APPARATUS. 
David  B.   Bird,  Chicago,   111. 

1.  A  lever,  resilient  means  supporting  the  lever 
in  pre-determined  initial  position,  a  perch  on  the 
lever,  a  spraying  device  adjacent  the  perch  for  ac- 
tion upon  a  fowl  when  on  the  perch,  a  blowing  de- 
vice constructed  to  be  actuated  by  said  lever,  duct 
connections  between  the  blowing  device  and  the 
spraying  device,  and  operative  connections  between 
said  lever  and  the  blowing  device,  whereby  the 
weight  of  a  fowl  on  the  lever  will  operate  the  blow- 
er for  the  purposes  described. 

1,230,858.  APPARATUS  FOR  INFLATING  LIFE- 
PRESERVING  BELTS.  William  Gould  Brokaw, 
Paris,  France. 

1.  In  apparatus  for  inflating  life-preserving  belts, 
a  gas  cartridge,  a  holder  for  said  cartridge  secured 
to  the  wall  of  an   inflatable  life  belt,   a  gas  release 


1.  In  a  compressed  air  power  system  the  combi- 
nation with  a  compressed  air  engine  of  an  air  com- 
pressor, an  air  receiver  connected  with  the  dis- 
charge of  the  compressor  and  having  a  manually 
controlled  connection  with  the  engine,  and  an  open 
water  tank  located  above  and  having  a  constantly 
open  and  unobstrueted^onnection  with  the  air  re- 
ceiver, said  receiver  anO  tank  being  so  constructed, 
arranged  and  connected  that  a  quantity  of  com- 
pressed air  equal  to  the  entire  volume  of  the  re- 
ceiver may  be  drawn  therefrom  at  an  approximate- 
ly constant  pressure. 

1,231,077.      VACu^M-CLEANER.       Ira    L.    Shefller, 
Detroit,   Mich. 

1,231,081-2.      AIR-BRAKE    SYSTEM.      Jacob    Rush 
Snyder,    Pittsburgh,    Pa. 

1,231,212.      ELECTROPNEUMATIC   ORGAN.  Fred- 
rick W./ Smith,   North  Tonowanda,   N.   Y. 
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valve  carried  by  said  holder,   a   diaphragm   fixed  to 
said   holder,    a   pin   on    the   inner   side   of   said   dia- 
phragm   adapted   to    actuate   said   valve,    a   plate    at 
the    outer    side    of    said    diaphragm,    a    fulcrum    for 
said   plate   fixed   to   said   holder,    an   operating   lever 
mounted    in   said   holder  adopted  to  turn   said   plate 
about    said    fulcrum    in    a    direction    to    move    said 
diaphragm  .inwardly    and   operate   said    valve. 
1,230,925.      MECHANISM  FOR  UNLOADING   COM- 
PRESSORS   FOR    STARTING.      Walter    J.    Rich- 
ards,   Milwaukee,    Wis. 
1,230,949.      VARIABLE-LOAD    BRAKE.    Walter   V. 
Turner,   Edgewood,   Pa.,   and   Edward   H.    Dewson, 
New   York,   N.   Y. 
1,230,951-2.     FLUID  -   PRESSURE   BRAKE.      Wal- 
ter V.   Turner,   Wilkinsburg,   Pa. 

1,230,953.         RELEASE-VALVE      FOR      VACUUM- 
BRAKES.      Walter  V.   Turner,   Wilkinsburg,   Pa. 

1,230,995.      AIR-MOTOR.      Melville   Clark,   Chicago, 
111. 

1,231,051.      COMPRESSED-AIR    POWER    SYSTEM. 
Bruno  V.   Nordberg,   Milwaukee,   Wis. 


1,231.214.      TRIPLE  VALVE.      Jacob   Rush   Snyder,. 

Pittsburgh,    Pa. 
1,231,360.         PNEUMATIC       FILM-CONTROLLING 

DEVICE.     Albert  S.   Howell,  Chicago,   111. 

1.  In  apparatus  for  moving  film,  an  aperture  ele- 
ment, a  passage  through  which  the  film  is  adapted 
to  travel  past  said  aperture,  and  means  for  exerting, 
pneumatic  pressure  upon  the  film  during  transit 
through  said  passage. 
1,231.437.       ROTARY     ELASTIC-FLUID     ENGINE. 

William    Herbert    Seddon,    Painswick,    England. 
1,231,515.       DRY-PIPE    VALVE.       Poul    Flamand, 

Philadelphia,    Pa. 
14,321.       PROCESS     OF    AGITATING    WATER    IK 

MAKING    ICE.       Willis    B.     Kirkpatrick,     Balti- 
more,  Md. 

1.  A  process  of  agitating  water  by  air  in  the 
manufacture  of  ice  which  consists  in  providing  a 
supply  of  de-hydrated  air  at  a  pressure  of  from 
twelve  to  twenty-five  pounds  above  atmosphere, 
passing  said  air  through  a  conduit  within  the  mass 
of  water  to  be  frozen,  reducing  the  pressure  of  the- 
air  before  it  is  released  to  a  point  slightly  in  ex- 
cess of  that  of  the  atmosphere,  and  delivering  said 
air  into  the  water  near  the  bottom  of  the  mass. 
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FIG.    I.     BOTTLE   FACTORY 

A    MILK    BOTTLE    FACTORY 

It  is  somewhat  remarkable  that  compara- 
tively so  little  is  known  either  by  the  general 
public  or  by  mechanics  and  engineers  as  a 
class  of  the  practical  details  of  an  industry 
of  such  far  reaching  importance  as  that  of 
glass  manufacture.  We  cannot  think  of  any 
line  of  production  in  which  so  much  special- 
ized ingenuity  has  been  concentrated,  and  we 
may  say  with  probable  certainty  that  there  is 
no  other  line  so  indebted  to  the  constant  ser- 
vices of  compressed  air  for  its  successful 
operation. 

The  present  article  has  to  do  with  a 
single  establishment,  and  that  only  one  of 
three,  devoted  exclusively  to  the  production 
of  a  single  article,  a  milk  bottle.  The  plant 
spoken  of  is  that  of  the  Thatcher  Manufac- 
turing Company,  Elmira,  N.  Y.,  the  other  two 


SHOWING   THREE    MACHINES 

plants  spoken  of  being  located  at  Kane,  Pa., 
and  Streator,  Illinois.  The  description  which 
follows,  with  also  the  illustrations,  is  repro- 
duced, with  more  or  less  abridgement,  from 
The  Engineer,  London. 

In  the  design  and  arrangement  of  the  build- 
ings and  apparatus,  the  routine  of  operations 
has  been  carefully  planned  and  provided  for, 
but  we  here  confine  our  attention  to  the  ac- 
tual production  of  the  glass  and  its  manipula- 
tion— but  without  hands — to  the  final  deliv- 
ery of  the  completed  bottle.  The  raw  mate- 
rial, consisting  of  silica,  sand,  soda-ash,  lime, 
etc.,  are  delivered  from  a  railroad  siding  and 
transferred  by  conveyors  to  large  storage  bins. 
The  materials  are  taken  from  the  bottom  of 
these  bins  and  elevated  to  the  mixing  room 
on  the  top  floor  of  the  building,  'from  which 
the   nrogress    is   downwards   to   the   furnaces. 
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The  method  of  obtaining  the  correct  mixture 
is  a  matter  of  experiment,  and  is  worked  out 
to  suit  each  particular  case.  Once  determined 
the  correct  proportions  are  maintained  auto- 
matical!}'. From  the  mixing  room  the  mate- 
rial is  delivered  to  the  furnaces,  together  with 
a  small  amount  of  cullet  (glass  scrap).  The 
furnaces  are  arranged  on  the  floor  of  the  main 
building.  They  are  built  of  heat-resisting 
bricks,  and  are  oblong  in  shape,  being  about 
7  ft.  high  and  16  ft.  wide.  They  are  divided 
into  a  melting  pot,  refiner,  and  working  pot. 
the  raw  material  being  fed  into  the  melting 
pot  at  one  end,  and  after  flowing  through 
the  refiner,  the  molten  glass  is  taken  through 
an  opening  from  the  working  pot  at  the  other 
end.  Producer  gas  is  used  in  the  furnaces.  It 
is  of  low  calorific  value,  ranging  between  140 
to  150  B.Th.U.  per  cubic  foot.  There  are  no 
by-products  from  the  producers.  The  gas  is 
led  through  flues  to  a  "butterfly"  valve,  by 
means  of  which  it  can  be  directed  to  a  set  of 
burners  on  either  side  of  the  furnace.  A  sim- 
ilar valve  controls  the  air  supply.  Root  posi- 
tive pressure  blowers  are  used  to  furnish  the 
air. 

The  burnt  gases  leave  the  furnace  on  the 
side  opposite  to  the  burners,  passing  out 
through  the  air  supply  ports  into  a  regenerator, 
a  large  chamber  filled  with  bricks.  The  burnt 
gases  give  up  heat  to  these  bricks — which 
reach  a  cherry  red — and  when  the  flow  of  air 
and  gas  is  reversed  by  means  of  the  "butter- 
fly" valve,  this  heat  is  given  up  to  the  incom- 
ing air  before  it  is  mixed  with  the  gas ;  this, 
of  course,  results  in  a  considerable  saving. 
The  flow  of  air  and  gas  is  reversed  every  half 
hour.  The  furnaces,  owing  to  the  high  tem- 
perature employed  in  them,  which  reaches 
2,600  deg.  Fah.,  are  comparatively  short-lived, 
the  average  life  of  a  furnace  being  12  to  15 
months,  and  the  maximum  about  30  months. 
The  working  pot,  from  which  the  molten  glass 
is  taken  by  the  machines,  is  circular  in  shape, 
and  is  kept  constantly  revolving,  so  that  a 
fresh  supply  of  molten  glass  is  continually 
presented  to  the  machine.  These  working  pots 
are  really  a"  part  of  the  bottle-making  ma- 
chine. They  are  kept  operating  continuously 
as  long  as  the  furnace  is  in  service. 

The  bottle  machines  are  of  the  Kent-Owen 
six-arm  type.  At  the  time  this  article  was 
written  there  were  four  installed,  while  two 
further  machines,  each  with  ten  arms  were  in 


process  of  erection,  and  will,  by  now,  possibly 
be  in  operation.  All  these  machines  represent 
the  latest  development  in  bottle-making  ma- 
chinery. They  are  entirely  automatic  in  op- 
eration, and  require  the  services  of  but  one  at- 
tendant for  regulating  the  speed,  inspecting 
the  bottles,  and  oiling  the  machine.  Fig.  2 
shows  one  of  the  bottle  machines  in  operation 
while  Fig.  i  gives  a  general  view  of  the  oper- 
ating floor,  showing  three  bottle  machines, 
the  first  being  run  back  on  its  track  to  give  a 
good  view  of  the  working  pot. 

The  entire  machine,  together  with  its  elec- 
trical driving  motor,  is  mounted  on  a  four- 
wheeled  truck,  running  on  rails,  so  that  it  can 
be  backed  away  from  the  furnace.  There  are 
three  sj'^stems  of  air  piping  connected  to  the 
machine,  one  carrying  a  vacuum  of  27  in.,  to 
draw  the  glass  into  a  measuring  or  gathering 
mould;  one  carrying  air  at  25  lb.  per  square 
inch  pressure  to  blow  the  glass  into  the  form- 
ing mould,  and  one  for  low  pressure  air  to 
cool  the  machine.  These  pipes  can  be  seen  in 
Fig.  I,  the  high  pressure  and  vacuum  lines  on 
the  right,  connected  to  the  bottle  machines 
through  flexible  couplings,  and  the  large  low- 
pressure  pipe  on  the  left.  The  machine  as  a 
whole  revolves  on  a  central  trunnion.  That  il- 
lustrated is  known  as  a  six-arm  machine — 
that  is,  it  has  six  arms,  each  arm  carrying 
two  sets  of  moulds,  a  gathering  and  a  forming 
mould,  and  it  is  consequently  capable  of  turn- 
ing out  six  bottles  for  every  revolution.  The 
operations  are  controlled  entirely  by  a  set  of 
stationary  cams.  The  main  cam  raises  and 
lowers  the  entire  machine  six  times  in  every 
revolution.  The  operation  is  so  timed  that 
each  arm,  with  its  gathering  mould,  dips  into 
the  working  pot,  and,  at  the  same  time,  is  con- 
nected to  the  vacuum  line,  and  a  supply  of 
molten  glass  drawn  in.  As  the  machine  rises 
a  knife  passes  under  the  mould  and  cuts  off 
the  glass.  A  quarter  of  a  revolution  further 
on  the  measuring  mould  folds  back,  leaving 
an  accurately  measured  pencil  of  glass  hang- 
ing from  the  end  of  the  arm,  as  is  plainly 
shown  in  Fig.  2.  Meanwhile,  the  forming 
or  finishing  mould  has  deposited  a  finished 
bottle  in  the  runway,  which  is  also  shown  in 
that  engraving,  and  is  raised  up  to  the  level 
of  the  arm,  so  that  it  may  close  around  the 
glass.  The  air  valve  then  automatically  opens, 
and  the  glass  is  blown  to  the  exact  shape  of 
the  mould.     The  arm   carrying  the  completed 
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bottles  is  swung  down  out  of  the  way,  the 
measuring  mould  again  closes  ready  to  re- 
ceive a  fresh  supply  of  glass,  and  the  opera- 
tion is  repeated.  With  a  six-arm  machine  the 
above  operations  are  performed  six  times  in 
every  revolution — once  for  each  arm — and, 
when  making  one-quart  bottles  the  machine 
turns  out  from  12  to  14  per  minute. 

The  bottles  are  made  so  rapidly  that  it  is 
necessary  to  cool  the  moulds  by  blower  air 
to  prevent  overheating.  As  the  speed  of  the 
machine  and  the  heat  of  the  moulds  can  be 
regulated  to  a  nicety,  a  more  perfect  bottle 
can  be  made  than  would  otherwise  be  pos- 
sible. 

The  bottles,  on  arriving  at  the  end  of  the 
runway,  while  still  red  hot,  are  placed  in  a 
lehr  or  annealing  furnace,  one  of  which  is 
seen  in  Fig.  3.  These  lehrs  are  80  ft.  long 
and  are  equipped  every  8  ft.  with  pyrometers 
and  dampers  for  regulating  the  heat.  The 
temperature  at  the  entrance  to  the  lehr  is 
1,100  deg.  Fahr.  This  is  gradually  reduced  to 
90  deg.  at  the  other  end.  The  bottles  are  placed 
on  an  endless  travelling  grate,  which  extends 
across   the   full   width   of  the   lehr.     It   takes 
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eight  hours  to  reach  the  end  of  the  lehr,  and 
the  bottles  are  then  removed  and  packed  ready 
for   shipment. 

The  plant  is  operated  bj-  electricity  derived 
from  the  city  mains.  An  electricallj'-driven 
air  compressor  and  vacuum  pump  of  the  In- 
gersoll-Rand  Company's  "Imperial"  type  sup- 
plies the  bottle  machine.  This  compressor  is 
of  the  duplex  "single-unit"  type,  with  cylin- 
ders 18  in.  in  diameter  by  14  in.  stroke,  and 
is  driven  by  a  75  horse-powxr  General  Elec- 
tric 6o-cycle  induction  motor,  through  a  short 
belt  drive  and  adjustable  idler  pulley.  The 
normal  speed  of  the  motor  is  900  revolutions 
per  minute,  and  that  of  the  compressor  150 
revolutions  per  minute,  which  gives  a  piston 
displacement  for  each  cylinder  of  656  cubic 
feet  per  minute.  This  is  sufficient  to  operate 
the  four  six-arm  machines  now  in  use,  while 
two  new  combination  vacuum  and  pressure 
machines  are  being  installed  to  work  the  two 
new  ten-arm  bottle  machines.  The  vacuum 
pump  requires  no  regulation,  but  the  air  com- 
pressor, being  run  at  constant  speed,  is  pro- 
vided wath  an  unloader  on  the  intake  pipe, 
which  serves  to  cut  off  all  air  from  the  com- 
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FIG.    3.       ANNEALING    FURNACE 


pressor  during  unloaded  periods.  When  only 
two  of  the  three  six-arm  bottle  machines  were 
in  actual  operation,  the  compressor  was  ob- 
served to  be  unloading  for  a  period  of  about 
five  seconds,  every  fifteen  seconds,  as  indicated 
on  the  chart  of  a  Bristol  recording  instrument. 

The  compressor  has  been  operating  con- 
stantly for  a  period  of  three  years,  carrying 
the  full  load  of  the  plant,  and  is  only  shut 
down  once  a  week  long  enough  to  remove  the 
outlet  valves  for  cleaning  off  carbon  deposit. 
This  has  been  the  only  source  of  trouble  in 
the  machine  during  that  period,  and  it  is 
due  to  the  great  heat  of  compression.  The 
oil  used  for  the  lubrication  of  both  the  com- 
pressor and  vacuum  pump  is  of  very  high 
grade,  so  as  to  reduce  this  trouble  to  a  mini- 
mum, but  a  not  inconsiderable  amount  of  oil 
is  drawn  into  the  vacuum  pump  from  the  bot- 
tle machine,  which  has  to  be  lubricated  very 
copiously  with  a  heavy,  low-grade  oil  on  those 
moving  parts  which  are  subject  to  intense 
heat.  As  large  a  proportion  as  possible  of 
this  oil  is  removed  in  a  Cochrane  oil  sep- 
arator, but  it  is  found  impossible  to  remove 
it  all,  and  a  small  amount  is  drawn  into  the 
vacuum  pump  and  finds  its  way  on  to  the  dis- 
charge valves. 

We  are  indebted  to  Mr.   R.   W.   Niven,   of 


the  Thatcher  Manufacturing  Company,  for  as- 
sistance in  gathering  the  data  contained  in 
this    article. 


COMPRESSED    AIR    FOR    ACCELERAT- 
ING   SEWAGE 

The  city  of  Bradford,  Yorkshire,  England, 
has  a  main  sewer  which  has  furnished  a  prob- 
lem of  its  own  for  which  a  complete  solu- 
tion has  been  found.  The  sewer  is  36  inches 
in  diameter  and  five  miles  long  with  a  drop 
of  70  feet  in  the  distance.  The  grade  of  the 
sewer  is  not  uniform,  however,  but  undulates 
up  and  down,  in  one  place  curving  under  a 
canal,  and  as  the  sewage  is  loaded  with 
heavy  solid  matter  it  was  found  impossible 
to   maintain   the   flow. 

Pumping  of  course  would  have  been  costly 
and  was  to  be  avoided  if  possible,  and  it  has 
been  found  that  by  using  compressed  air  at 
a  pressure  of  80  lb.  and  discharging  it  at  reg- 
ular intervals  into  the  sewer,  thus  forming 
pistons  of  air,  the  full  flow  of  the  sewer  is 
maintained  with  no  sign  of  obstruction.  This 
practice  has  been  followed  long  enough  to 
demonstrate  its  complete  success,  and  there 
is  no  trouble  of  any  kind. 
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A  TUNNEL   DRIVING  RECORD   AND 
SOME    COMPARISONS 

BY    H.    DEVEREUX* 

The  Pine  Mountain  Tunnel  which  is  being 
driven  in  Marin  count}-,  California,  is  for  the 
Marin  Municipal  Water  System.  It  is  of 
horseshoe  section,  8  by  8  ft.,  net,  inside  the 
concrete  lining.  The  total  length  is  8,700  ft.. 
of  which  about  600  ft.  near  the  two  portals 
will  have  a  12-in.  concrete  lining,  and  the 
remaining  8,100  ft.  6-in.  lining,  the  two  sec- 
tions  being  shown   in   Fig.    i. 

The  quantities  per  lineal  foot  are  as  fol- 
lows :  Excavations,  3  cu.  yd.,  theoretical 
amount  of   concrete    in    12-in.    lining.    1.2    cu. 


*Condensed  from  Western  Engineering. 


FIG.    2.     EAST   PORTAL 


FIG.    3.     WEST   PORTAL 

yd. ;  concrete  in  6-in.  lining,  0.6  cu.  yd.  The 
actual  quantities  of  concrete  will  be  about 
35  per  cent,  greater,  on  account  of  over- 
breakage.  The  work  is  being  done  under  the 
direction  of  M.  M.  0'Shaughness\%  consulting 
engineer  for  the  district,  A.  R.  Baker,  engi- 
neer for  the  district,  and  C.  T.  Broughton,  res- 
ident engineer  on  the  work.  The  contract  was 
r.warded  early  in  December,  1916,  to  Mc 
Leran  &  Peterson,  of  San  Francisco,  at 
;"257,400  for  the  entire  work,  or  $29.70  per  lin. 
ft.  for  driving  and  lining  the  tunnel.  Work 
vas  commenced  in  the  middle  of  December, 
riand-drills  were  used  until  about  February 
I,  machine-drills  since  that  time.  The  actual 
;ost  of  driving  has  been  about  the  same  for 
both  methods,  but  the  machine  work  is  much 
:nore  rapid.  Up  to  May  15  about  2,000  ft.  of 
progress  was  made  on  the  east  end,  and  1,000 
ft.  on  the  west  end.  Concreting  commenced 
about  June  i.  The  maximum  progress  in  driv- 
ing for  any  one  month  has  been  568  ft.  in  the 
east  heading,  or  19  ft.  per  day.  The  average 
progress  since  the  machine  drills  were  in- 
, tailed  has  been  13  ft.  per  day  in  the  east 
end,   and   10  ft.   in  the  west  end. 

SOME   AMERICAN'   TUNNEL   RECORDS 

Some    Other    American    tunnel    records    are 
as    follows  : 
On   the   Sheep   Creek  tunnel   in   greenstone 
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and  slate  the  maximum  progress  was  661  ft. 
per  month  and  the  average  for  a  period  of  six 
months,  596  ft.  per  month.  At  the  Alaska- 
Gastineau  mine,  an  8  by  lo-ft.  tunnel  was 
driven  8,800  ft.  at  a  rate  of  544  ft.  per  month. 
The  maximum  monthly  progress  in  the  Roose- 
velt tunnel,  which  had  a  6  by  lo-ft.  section  and 
was  driven  in  Pikes  Peak  granite,  was  435 
ft.,  and  the  average  was  292  ft.  The  Eliza- 
beth Lake  tunnel  on  the  Los  Angeles  Aque- 
duct was  driven  604  ft.  in  one  month  through 
black  shale.  SThe  section  was  12  by  13  ft. 
The  Red  Rock  tunnel,  also  on  the  Aqueduct 
was  driven  1,061  ft.  in  one  month  through  ce- 
mented sandstone.  An  8  by  8-ft.tunnel  for 
the  Arizona  Copper  Co.  was  driven  799  ft.  in 
one  month  through  porphyrj'.  The  average 
monthly  progress  was  669  ft.  The  Gunnison 
tunnel,  6  by  10^  ft,  was  driven  824  ft.  in  one 
month  through  soft  limestone.  The  Alt.  Roy- 
al tunnel,  8  by  12  ft.  was  driven  810  ft.  in 
one  month  through  limestone.  An  S]/2  by  9^- 
ft.  tunnel  at  Mammoth,  California,  was  driv- 
en 395  ft.  in  one  month.  The  average  progress 
was  316  ft.  The  Laramie-Poudre  tunnel,  7^ 
by  9J/2  ft,  was  driven  653  ft.  in  one  month 
through  granite.     The  average  was  525  feet. 

The  power-plant  for  the  Pine  Mountain  tun- 
nel is  on  the  Bolinas  road  about  three  miles 
west  of  Fairfax.  The  east  portal  is  about 
1,000  ft.  from  the  power-house.  The  west  por- 
tal is  nearly  two  miles  southwest  from  the 
power-plant.  Until  recently  the  west  portal 
could  be  reached  only  by  pack-train,  but  the 
trail  has  recently  been  improved  so  that  light 
loads   can  be  hauled  over  the  mountain. 

The  compressor-plant  consists  of  three  25- 
hp.  Fairbanks-Morse  Y-type  semi-diesel  en- 
gines, and  three  8  by  8-in.  Sullivan  compres- 
sors. 

TUNNEL    AIR    PRESSURES 

The  pressure  maintained  at  the  compressor 
is  100  lb.  per  sq.  in.  A  study  of  records  on 
25  other  long  tunnels  shows  that  this  is  the 
average  pressure  maintained.  The  lowest  was 
85  lb.,  on  the  Strawberry  tunnel,  and  the 
highest,  120  lb.  on  the  Laramie-Poudre.  Six 
tunnels  used  100  pounds. 

Air  is  conveyed  through  a  3j^-in.  pipe  1,000 
ft.  to  the  east  portal  and  10,000  ft.  to  the  west 
portal.  Three  hundred  cubic  feet  of  free  air 
per  minute  is  supplied,  which  is  sufficient  to 
run  three  drills  and  also  the  forges.  The  loss 
of  pressure  at  the  west  end  does   not  exceed 


2  lb.,  which  shows  the  advantage  of  having 
pipes  of  sufficient  capacity.  Records  on  nine 
long  tunnels  show  capacities  of  air  plant 
ranging  from  247  to  868  cu.  ft.  of  free  air  per 
minute,  with  an  average  of  550  cu.   ft. 

Three  No.  18  Leyner  drills  with  a  i34-in- 
chuck,  24-in  feed,  and  six  sets  of  i^-in.  hol- 
low steel  from  24  to  96-in.  long  were  used. 
There  is  an  18  gal.  motor  tank  and  an  air 
line  manifold.  The  drills  are  mounted  on 
horizontal  bars.  Jackhamers  are  used  for 
trimming.  On  other  long  tunnels  preference 
was  about  equally  divided  between  vertical 
columns   and  horizontal  bars. 

The  duty  of  a  No.  18  Leyner  drill  in  this 
tunnel  is  5  ft.  of  hole  per  hour,  using  1,000 
cu.  ft.  of  free  air  at  100  lb.  pressure  per  lin. 
ft.  of  hole  drilled.  The  cost  of  drilling  in- 
cluding bonus,  is  $0.20  per  ft.  This  estimate 
allows   for  delays. 

POWER     COSTS 

The  cost  of  fuel  and  lubricating  oil  for  a 
13s  day  run  was  as  follows:  11,000  gal.  fuel 
oil,  24  Baume  gravity,  at  $0,032  per  gal.  = 
$352 ;  250  gal.  valvoline,  strained  and  used 
twice,  at  $1.35  =  $324;  hauling  three  miles 
from  railroad,  at  $0,005  per  gal.  :=$55;  total, 
$731. 

The  plant  was  run  continuously  and  62^ 
hp.  was  developed.  This  gives  a  cost  of 
$0.36  per  hp.  hour  for  fuel  and  lubricating 
oil,  the  power  being  sufficient  for  three  drills 
and  two  forges.  The  cost  of  labor  at  the 
power  house  is  $320  per  month.  During  March 
the  total  progress  in  both  headings  was  854 
ft.  and  the  cost  for  power  was  $0.65,  of  which 
$0.29  was  for  fuel  and  $0.36  for  labor. 

A  25  hp.  Fairbanks  Morse  Y  type  engine  has 
since  been  installed  to  operate  a  220  volt,  25 
kilowatt  generator  which  will  be  used  to  run 
a  lightning  plant  and  a  rock  crusher. 

COSTS   OF   ELECTRIC  POWER 

Purchased  electric  power  on  four  other  long- 
tunnels  cost  from  $1.65  to  $2.15  per  lin.  ft.,  or 
an  average  of  $1.90.  Electric  power  generated 
on  the  work  for  the  Elizabeth  Lake  tunnel  on 
the  Los  Angeles  Aqueduct,  cost  $5.25  per  ft., 
and  on  the  Strawberry  tunnel,  where  it  was 
transmitted  23  miles,  $5.50  per  ft.  On  another 
tunnel  where  steam  was  used  with  wood  for 
fuel,  the  cost  for  power  was  $2.50  per  ft. 
Where  steam  was  used  with  crude  oil  for  fuel 
the  cost  was  $2.28  for  fuel  and  $0.80  for  la- 
bor. 
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VENTILATION 

For  ventilation  1,000  ft.  of  10  in.  pipe  has 
been  laid  at  each  heading,  reducing  to  8  in. 
for  the  remainder  of  the  distance.  This  pipe 
has  been  found  to  be  too  small,  and  is  to  be 
replaced  with  a  12  in.  pipe,  using  a  blower 
working  at  a  pressure  of  4.5  lb.  To  clear  a 
tunnel  of  foul  air  in  15  minutes,  which  is  the 
maximum  time  that  should  be  allowed  for  de- 
lays after  blasting,  requires  a  capacity  of  4,- 
000  cu.  ft.  of  air  per  minute.  An  accepted 
rule  is  to  allow  75  cu.  ft.  of  air  per  man  per 
minute,  and  150  cu.  ft.  per  animal.  The  aver- 
age rated  capacity  of  ventilating  apparatus 
used  on  16  long  tunnels  was  3,400  cu.  ft.  per 
minute.  The  size  of  the  ventilating  pipe  ranged 
from  ID  in.  for  the  Carter  and  Mission  tun- 
nels to  18  in.  for  the  Elizabeth  Lake  and  19 
in.  for  the  Central  tunnel.  Where  light  gage 
sheet  metal  pipes  are  used  for  ventilating,  it 
is  advisable  to  build  a  small  bulkhead  of  track 
ties  in  front  of  the  pipe  before  blasting  in 
order  to  prevent  collapse  of  the  pipe. 

ILLUMINATION 

For  lighting,  acetylene  lamps  on  the  men's 
caps  or  candles  have  been  used,  but,  as  al- 
ready noted,  an  electric  lighting  plant  has 
now  been  installed.  Acetylene  lamps  have 
been  used  on  several  long  tunnels,  small  lamps 
on  the  men's  caps  and  larger  stationary  lights 
placed  150  ft.  apart  along  the  tunnel.  This  is 
an  economical  method  of  lighting.  When  elec- 
tric hauling  is  done  electric  lights  are  usually 
employed.  In  wet  tunnels  electric  lights  are 
uncertain.  The  cost  of  lighting  the  Mile  Rock 
tunnel  with  electricity  was  $0.50  per  ft.  of 
tunnel. 

THE   ROCK    AND    THE   DRILL    HOLES 

The  rock  so  far  encountered  in  the  east  end 
of  the  tunnel  is  sedimentary  with  intrusive 
igneous  rock.  On  the  west  end  there  is  Fran- 
ciscan sandstone,  black  serpentine,  and  hard 
boulders,  with  some  diabase.  The  rock  at  the 
west  end  is  harder  than  at  the  east  end. 

The  number  of  holes  per  round  at  the  east 
end  is  9  to  14,  and  14  to  16  at  the  west  end. 
Six  feet  of  hole  is  drilled  per  round,  the 
wedge-cut  system  of  arrangement  being  used. 
Forty  per  cent.  L.  F.  gelatine  powder  is  used, 
supplied  by  the  Hercules  Powder  Company. 
In  the  east  end,  9  lb.  of  powder,  19  ft.  of 
fuse,  and  4  caps  are  used  per  lin.  ft.  of  prog- 
ress. In  the  west  end,  15  lb.  of  powder,  26  ft. 
of  fuse  and  4  caps  are  required. 


Records  of  other  long  tunnels  show  that  the 
wedge-cut  was  used  in  19  instances,  the  pyra- 
mid-cut in  4.  and  the  bottom  cut  in  7.  An 
analysis  uf  the  depth  of  holes  generally  used 
in   American   practice,   would   lead  one   to   in- 


FiG.    4 

WEDGE    CUT 

PYRAMID     CUT 

BOTTOM   CUT 
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fer  that  the  most  successful  driving  was  se- 
cured when  the  average  depth  of  the  holes 
was  from  60  to  80  per  cent,  of  the  width  of 
the  heading  for  wedge  and  pyramid  cuts,  and 
60  to  80  per  cent,  of  the  height  for  the  bot- 
tom cut.  In  cases  where  deeper  holes  had  been 
used,  and  the  depth  of  holes  was  later  reduced 
according  to  the  above  rule,  there  was  an  in- 
crease of  speed  of  as  much  as  20  per  cent,  and 
a  decrease  of  powder  used  of  as  much  as 
25  per  cent.  The  number  of  holes  per  round 
is  dependent  upon  the  character  of  the  rock. 
An  approximate  rule  for  sedimentary  forma- 
tion is  one  hole  to  5  to  6  sq.  ft.  of  face  of 
heading,  and  in  igneous  formations,  one  hole 
to  2.5  to  4  sq.  ft.  of  face. 

EXPLOSIVES 

The  amount  of  explosive  used  in  small  tun- 
nels ranges  from  3.5  to  10  lb.  per  cu.  yd.  of  ma- 
terial removed.  Bottom-cut  holes  appear  to 
require  more  powder  than  pramid  or  wedge- 
cut  holes.  As  regards  percentage  of  gela- 
tine powder  used,  practice  has  ranged  from 
40  per  cent,  in  six  tunnels  to  100  per  cent,  in 
the  Roosevelt  tunnel,  which  was  driven 
through  Pikes  Peak  granite.  Loading  the 
bottom  of  the  hole  with  80  to  100  per  cent, 
powder  and  the  rest  with  40  to  60  per  cent, 
has  given  good  results  in  a  number  of  cases. 
On  the  Grapevine  division  of  the  Los  Angeles 
Aqueduct  40  and  60  per  cent,  ammonia  pow- 
der was  used.  There  was  comparatively  lit- 
tle difference  in  the  effect  of  the  two  grades. 
Ammonia  powders  are  affected  by  moisture 
and  are  not  suited  to  wet  tunnels.  The  gases 
from  the  ammonia  are  disliked  by  the  work- 
men. 

It  is  best  to  place  the  cap  near  the  top  of 
the  charge  and  tamped  with  powder,  although 
many  powder-men  prefer  placing  the  cap  at 
the  bottom  of  the  hole.  A  cap  has  recently 
been  placed  on  the  market  that  acts  like  a 
time-fuse,  enabling  the  cut-holes,  relievers, 
back-holes,  and  lifters  to  be  fired  at  intervals 
and  in  rotation  by  an  electric  battery. 

On  the  east  end  there  are  two  drillers  and 
one  helper  per  shift,  and  one  driller  and  one 
helper  per  shift  on  the  west  end.  Three  shifts 
are  worked  and  as  many  as  five  rounds  or  30 
ft.  of  progress  has  been  made  in  24  hours,  re- 
quiring 150  ft.  of  drill-hole  per  drill  for  each 
24  hours.  Four  shovelers  are  employed  on  a 
shift  in  each  end,  two  working  at  any  one 
time  and  two  resting.  They  handle  from  10 
to  15  cu.  yd.  per  man  per  shift.    The  shovelers 


use   square-pointed   shovels,   and   shovel   from 
steel  floor-plates,  ^  in.  by  4  by  6  feet. 

The  material  is  transported  by  mules  in 
turn-table  end-dump  cars  of  25  cu.  ft.  ca- 
pacity. When  the  work  has  progressed  so  far 
that  mules  cannot  handle  the  material  eco- 
nomically, it  is  proposed  to  remodel  White 
or  Stanley  steam-automobiles  to  do  the 
hauling.  Such  remodeled  machines  are  now 
being  used  successfully  on  the  Twin  Peaks 
tunnel. 

WATER   IN   TUNNEL 

Considerable  trouble  has  been  experienced  at 
the  west  end  of  the  Pine  Mountain  tunnel  on 
account  of  water.  There  are  "pockets"  of  wa- 
ter that  give  a  large  flow  for  a  few  days  and 
then  run  dry,  making  pumping  a  difficult  mat- 
ter. This  has  been  remedied  by  cutting  a 
ditch  to  drain  the  water  back  from  the  face 
of  the  tunnel.  This  matter  of  drainage  is 
frequently  a  considerable  item  of  expense  in 
long  tunnels.  The  cost  of  pumping  at  the 
Mile  Rock  tunnel  was  $1.30  per  lin.  ft;  At 
the  east  end  of  the  Strawberry  tunnel,  the 
wet  end,  the  cost  of  pumping  was  $1.36  per  lin. 
ft.  At  the  Roosevelt  tunnel  a  drainage  ditch 
4  by  6  ft.  was  excavated  at  a  cost  of  $1.10 
per  ft.  If  an  8  by  8-in.  ditch  is  carried  un- 
der the  track  in  the  middle  of  the  heading, 
lined  on  the  sides  and  covered  with  a  2-in. 
plank  at  an  elevation  of  i8-in.  below  grade 
at  the  same  time  as  the  rest  of  the  drilling  is 
done,  the  water-problem  at  the  lower  end  of  a 
tunnel  will  be  easily  and  economically 
handled.  A  similar  arrangement  is  advisable 
at  the  upper  end  of  the  tannel  whenever  the 
grade  is  such  that  the  ditch  need  not  be  over 
4  or  5  ft.  deep  at  the  portal. 


TOO   MUCH   OF   A   HURRY 

A  favorite  recommendation  in  selling  a  car 
is  that  it  will  pick  up  speed  very  rapidly;  but 
it  would  seem  that  both  dealers  and  manufac- 
turers are  working  against  their  own  interests 
in  suggesting  such  methods  of  operation  to 
users  of  cars.  To  accelerate  a  car  weighing 
over  a  ton  from  five  miles  an  hour  to  forty 
miles  in  fifteen  or  twenty  seconds  means  a 
tremendous  strain  on  every  portion  of  the  ma- 
chine, with  consequent  rapid  deterioration,  and 
is  especially  destructive  of  tires.  Moreover, 
there  is  no  reasonable  advantage  in  the  pro- 
cedure, for  the  time  gained  thereby  could 
hardly  be  measured  with  a  stop  watch  in  a 
day's  run.     The  result  is  attained  by  supply- 
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ing  a  much  greater  power  than  the  user  has 
any  need  for,  and  the  principal  use  made  of 
it  is  to  jump  across  the  track  in  front  of  trol- 
ley cars  and  railroad  trains.  Once  a  year  it 
might  save  a  man's  life,  but  even  then  it 
would  not  be  necessary  if  ordinary  precau- 
tion is  observed  in  driving.  In  the  meantime 
the  car  owner  is  paying  for  a  lot  of  gasoline 
consumed  by  the  excessively  large  engine, 
which  has  been  of  no  benefit  to  him. — 
Scientific  American. 


OLD,  OLD   SOAP   BUBBLES 

Prof.  J.  Dewar,  in  a  discourse  recently  de- 
livered at  the  Royal  Institution  in  London, 
explained  how  soap  bubbles  could  be  made  to 
last  for  months,  and  exhibited  several  speci- 
mens. The  first  requisite  is  that  the  air  used 
in  blowing  the  bubble  shall  be  free  from  dust. 
In  Prof.  Dewar's  process  the  air  is  filtered 
through  cotton  wool,  and  the  bubbles  are 
blown  by  opening  a  stop-cock  in  the  air-sup- 
ply tube.  For  the  soap  solution  he  prefers  the 
purest  oleic  acid  (tested  by  the  iodine  num- 
ber) and  ammonium  soap  (not  potassium  or 
sodium).  To  make  a  bubble  durable  the  sac 
of  liquid  must  be  removed  from  its  bottom 
by  suction  through  tubes  applied  from  out- 
side. The  lecturer  showed  bubbles  more  than 
half  a  yard  in  diameter,  blown  in  glass  ves- 
sels containing  pure  air  at  atmospheric  pres- 
sure. A  little  water  is  kept  at  the  bottom  of 
the  vessels.  A  uniform  temperature  of  about  50 
degrees  Fahr.  is  favorable  to  longevity.  Some 
of  Prof.  Dewar's  smaller  bubbles  were  nearly 
a  year  old. — Scientific  American. 


BENEFICENT    THIEVERY 

Dr.  Marques  da  Silva  rented  a  house  in  a 
suburb  of  Rio  Janeiro  to  a  family  of  negroes. 
After  remaining  in  the  house  long  enough 
to  run  up  a  good-sized  unpaid  rent  bill,  the 
negroes  suddenlj'  decamped,  taking  with 
them  all  the  electric  wiring  and  plumbing 
fixtures  in  the  house,  and  a  lead  pipe  leading 
underground  to  a  water-main.  Dr.  da  Silva 
went  through  the  looted  house  and  sat  down 
on  the  veranda  to  think  over  the  iniquity  of 
his  missing  tenants.  Suddenly  he  noticed  a 
peculiar  metallic  gleam  in  the  trench  where 
the  pipe  had  been  torn  out.  The  gleam  was 
caused  by  mercury  oozing  from  the  clay.  The 
mercury  mine  probably  will  make  the  doctor 
a  millionaire. 


SCIENTIFIC  GUARDIANSHIP  OF 
COMPRESSED  AIR  WORKERS 

BY    EDWARD    LEW,     M.    D. 

Physician    to    the    Nczv    York    Public    Service 
Commission 

The  use  of  compressed  air  in  subaqueous 
work  has  been  common  practice  during  the 
past  75  years,  but,  until  recently,  very  Kttlo 
progress  has  been  made  in  the  elimination  of 
compressed  air  illness  among  the  workmen. 
This  has  been  a  serious  deterrent  to  carrying 
on  work  of  this  character.  The  present  day 
treatment  of  compressed  air  illness  probably 
dates  from  the  time  when  E.  W.  Moir,  in  1890,. 
introduced  the  medical  lock  for  decompres- 
sion, in  -connection  with  the  construction  of 
the  first  tunnels  under  the  North  River,  which,, 
after  many  mishaps,  were  completed  in   1908. 

The  sinking  of  caissons  for  bridges  and 
building  foundations  had  always  been  attended 
with  numerous  cases  of  compressed  air  sick- 
ness, oftentimes  fatal.  The  large  tunneling 
projects  in  the  United  States  and  England 
offered  the  first  general  opportunities  for  the 
study  of  large  numbers  of  men  employed  in 
this  class  of  work.  The  period  from  1902 
to  1908  was  marked  with  great  activity  in  com- 
pressed air  tunneling  in  New  York  City,  by 
the  construction  of  six  tunnels  under  the 
North  River  and  eight  tunnels  under  the  East 
River. 

SOME    IMPROVEMENT 

While  each  succeeding  large  enterprise 
showed  some  slight  improvement,  the  results 
were  so  far  from  being  satisfactory  that  it  was 
found  necessary  by  the  Department  of  Labor 
of  the  State  of  New  York  to  formulate  cer- 
tain rules  for  the  protection  of  the  men  em- 
ployed  in   compressed  air. 

Probably  the  best  record  previous  to  1914 
was  that  made  during  the  construction  of  the 
Pennsylvania  tunnels  under  the  East  and 
North  Rivers.  The  record  on  the  Pennsyl- 
vania work  was  regarded  as  exceptional,  there 
having  been  but  3,692  cases  of  "bends"  re- 
ported, with  only  20  deaths.  The  latter  figure 
was  thought  an  extremely  small  number  of 
fatalities  for  this  character  of  work.  The  re- 
sults obtained  were  due  to  the  great  care 
exercised  by  those  in  charge  who  provided  a 
staff  of  physicians  assisted  by  nurses  trained 
in  the  particular  work  of  handling  compressed 
air  illness.  While  it  was  found  that  the  re- 
sults  of    the    Pennsylvania    work    were    much 
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better  than  had  previously  been  obtained,  yet 
they  were  not  considered   satisfactory. 

Realizing  the  unprecedented  magnitude  of  the 
compressed  air  tunnel  work  which  was  about 
to  be  undertaken  under  the  Dual  System  con- 
tracts, the  Commission  determined  at  the  out- 
set to  obtain  the  best  possible  working  con- 
ditions for  the  men  employed  in  the  tunnel 
headings.  To  this  end,  conferences  were  held 
with  medical  experts  and  the  experience  of  the 
engineers  themselves  was  utilized.  It  was  rec- 
ognized by  those  charged  with  the  carrying 
out  of  this  work  that,  in  order  to  prevent  as 
far  as  possible  compressed  air  illness  among 
the  engineers  and  workmen,  there  must  be 
enforced  the  most  rigid  requirements  for  the 
conduct  of  the  work,  particularly  as  to  the 
selection  of  the  men  employed,  the  hours  of 
labor,  the  methods  of  decompression  and  the 
facilities  for  the  treatment  of  the  men  in 
case    of    compressed    air    sickness. 

SPECIFICATIONS    PREPARED 

To  this  end,  specifications  were  drawn  up 
in  accordance  with  the  labor  laws,  with  addi- 
tional requirements  to  fit  this  particular  work. 
It  was  provided  in  the  specifications  that  the 
quarters  for  the  workmen  should  be  fully 
equipped  with  proper  facilities  for  bathing, 
resting,  drying  the  clothing,  and  for  a  supply 
of  hot  coffee  at  all  times;  that  the  hospital 
room  have  an  attendant  constantly  in  charge ; 
that  a  medical  lock  with  two  compartments  be 
furnished  where  the  men  could  be  subjected 
to  treatment  if  attacked  by  compressed  air 
illness ;  that  this  lock  should  contain  cots,  a 
telephone,  an  air  gage ;  that  there  should  be 
arrangements  for  the  removal  and  hospital 
treatment  of  any  employe  who  required  it ; 
that  every  person  employed  in  compressed  air 
should  be  subjected  to  a  rigid  medical  exam- 
ination, and  employed  only  if  found  to  be  fit 
to  engage  in  such  work ;  that  such  employe 
should  be  subjected  to  re-examinations  dur- 
ing the  course  of  the  work,  in  order  to  watch 
his  physical  condition,  and  that  all  parts  of 
the  tunnel  should  be  kept  in  a  thoroughly  san- 
itary condition   and   free   from   refuse. 

That  the  conditions  attending  decompression 
should  be  as  nearly  ideal  as  practicable,  it  was 
required  that  whenever  the  air  pressure  ex- 
ceeded 22  pounds  per  square  inch  there  should 
be  an  intermediate  chamber,  so  that  the  men 
would    be    required    1o    pass   through    two    air 


locks ;  that  each  lock  be  provided  with  an  air 
gage  and  a  clock,  so  that  a  record  could  be 
kept  of  the  decompression,  and  a  lock  tender 
must  be  on  duty  at  all  times  to  decompress  the 
men  as  directed. 

In  addition,  the  question  of  air  supply  in  the 
tunnel  headings  was  specifically  covered  in  that 
the  contractor  was  required  to  cool  the  air 
so  that  the  temperature  should  be  moderate 
at  all  times ;  that  the  supply  of  fresh  air 
should  be  sufficient  to  prevent  the  accumulation 
of  carbon  dio.xide  to  a  greater  amount  than 
one  part  in  a  thousand ;  and  that  adequate 
ventilation  should  be  provided  by  means  of 
vent  pipes  carried  from  each  heading  under 
pressure  to  the  outside  atmosphere. 

SYMPTOMS     OF     DISEASE 

There  are  several  symptoms  of  compressed 
air  sickness ;  one,  the  so-called  "bends," 
another  termed  "chokes,"  and  still  another 
known  as  "staggers."  In  some  cases  paralysis, 
and  in  extremely  severe  cases  collapse  and 
death  occur.  The  symptoms  are  due  to  the 
liberation  of  bubbles  of  nitrogen,  which,  tak- 
en up  in  solution  by  the  fluids  of  the  body 
while  compression  is  under  way,  are  liberated 
in  various  parts  of  the  body  when  the  men  are 
decompressed  too  rapidly.  The  amount  of 
gas  taken  up  by  the  tissues  during  the  com- 
pression period  would  naturally  depend  on  the 
length  of  time  the  subject  is  under  compres- 
sion, and  the  pressure.  The  "bends,"  most  fre- 
quent of  the  several  symptoms  of  caisson  dis- 
ease, is  marked  by  pain  in  the  joints,  generally 
extremely  severe.  If  bubbles  lodge  in  the 
blood  vessels  of  the  lungs  a  partial  obstruction 
is  caused,  and  the  patient  sufifers  from  a  form 
of  the  disease  commonly  termed  "chokes." 
Vertigo,  commonly  known  as  "staggers,"  is 
most  often  caused  by  air  bubbles  in  the  brain, 
or  in  the  middle  ear.  Collapse,  followed  by 
death,  is  caused  by  quantities  of  free  air  in 
the  circulation. 

The  process  of  decompression  consists  in 
bringing  the  tunnel  worker  back  to  normal 
air  pressure  by  way  of  the  air  locks.  If  this 
decompression  takes  place  too  quickly,  symp- 
toms frequently  are  manifested.  The  situa- 
tion has  been  compared  to  the  opening  of  a 
bottle  of  effervescent  wine  or  water,  when,  if 
the  cork  is  suddenly  drawn,  the  bubbles  of  gas 
rise  quickly  to  the  surface  and  are  liberated 
with  great  force.  On  the  other  hand,  if  the 
cork  be  drawn  carefully,  and  the  latent  efifer- 
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vescence    be    permitted    to    escape    slowly,    the 
liquid   will    remain   undisturbed. 

A     MEDICAL     JOKK 

In  this  connection,  an  amusing  story  related 
by  Hill  in  his  book  "Caisson  Sickness"  is  of 
interest.  Certain  commissioners  who  went  to 
celebrate  the  completion  of  a  tunnel  took  some 
highly  carbonated  ginger  ale  into  the  com- 
pressed air  chamber.  Owing  to  the  compres- 
sion, when  the  cork  was  drawn  the  liquid 
proved  fiat,  and,  thinking  it  bad,  all  except  one 
refused  to  partake.  The  latter,  being  thirsty, 
drank  half  the  bottle,  which  he  then  corked 
and  put  into  his  pocket.  During  decompres- 
sion in  the  air  lock  the  cork  of  the  bottle  blew 
out  with  a  loud  report,  causing  much  excite- 
ment, one  commissioner  believing  he  had  been 
shot.  This  was  nothing  compared  with  the 
disturbance  caused  within  the  anatomy  of  the 
commissioner  who  had  partaken. 

At  this  writing,  the  air  pressure  on  the 
Whitehall-Montague  street  tunnel  is  33  pounds 
while  that  on  the  Old  Slip-Clark  Street  tun- 
nel has  been  reduced  to  17  pounds  as  the  tun- 
nel headings  have  met.  Before  the  meeting 
of  these  headings,  a  maximum  pressure  of 
37y2  pounds  was  reached.  The  pressure  on 
the  14th  Street-eastern  caissons  which  are  be- 
ing sunk  in  advance  of  tunneling  has  reached 
39/^  pounds,  but,  eventually,  after  tunneling 
has  been  started,  the  pressure  will  probably 
reach  a  maximum  of  45  pounds.  On  the  60th 
Street  tunnel  work  no  pressure  has  been  used 
as  yet,  but  ultimately,  it  is  expected  that  the 
pressure  on  this  work  may  reach  50  pounds, 
the  highest  yet  used  in  tunnel  work  in  New 
York    City. 

EXPERIMENT    SUCCESSFUL 

Up  to  the  time  that  the  air  pressure  had 
reached  21  pounds,  which  is  a  relatively  light 
pressure,  the  engineers  and  physicians  in 
charge  of  the  work  were  not  in  a  position  to 
determine  whether  the  precautions  which  had 
been  taken  to  minimize  compressed  air  illness 
were  to  prove  effectual.  But,  as  the  pressure 
was  raised  above  this  point,  and  no  serious 
results  followed,  it  became  fairly  certain  that 
the  new-  requirements  would  prove  to  be  the 
solution  of  the  problem.  Up  to  the  present 
time  there  have  been  more  than  700,000  decom- 
pressions, and  it  is  believed,  from  the  results 
thus  far  obtained,  that  it  is  possible  to  work 
with  safety  under  a  pressure  in  pounds  con- 
siderably in  excess  of  the  limit  now  fixed  un- 


der the  New  York  State  labor  laws,  provided 
the  working  shifts  and  time  and  method  of  de- 
compression  are   properly   adjusted. 

To  date  there  have  been  recorded  only  304 
cases  of  "bends"  during  the  construction  of  the 
new  East  River  tunnels  under  the  supervision 
of  the  Commission,  over  a  period  of  two  and  a 
half  years  of  compressed  air  tunneling.  If 
this  record  be  compared  with  the  records  hand- 
ed down  from  some  of  the  earlier  tunnel 
projects  in  New  York  City,  one  of  which 
shows  179  reported  cases  of  "bends"  in  three 
weeks,  it  will  appear  that  considerable  progress 
has  been  made  in  the  elimination  of  compressed 
air  illness  among  the  workmen.  In  comparing 
records  of  this  character,  it  must  be  constantly 
borne  in  mind  that  the  number  of  reported 
cases  of  "bends"  is  far  below  the  actual,  as 
the  workman,  unless  he  is  in  such  physical 
pain  that  he  must  seek  relief,  attempts  to  keep 
his  record  clear  and  conceals  his  ailment,  as 
repeated  cases  of  "bends"  would  tend  to  show 
him  unfit  for  the  work,  and  might  result  in  his 
being  disqualified,  especially  under  higher 
pressures.  This  record  is  a  true  record  as  far 
as  can  be  obtained  from  a  most  careful  super- 
vision of  the  men  upon  their  exit  from  the 
tunnel  headings,  and  it  is  probable  that  there 
have  been  numerous  slight  attacks  which  have 
not  been  brought  to  the  attention  of  those  in 
charge.  This,  however,  is  no  more  true  of  this 
work  than  any  other  work  of  a  similar  char- 
acter. 

ONE     F.\TAL     C.A.SE 

Only  one  case  of  compressed  air  illness  on 
this  work  has  proved  fatal,  which,  in  itself, 
establishes  a  very  remarkable  record.  In  this 
one  instance,  the  physicians  and  engineers  are 
confident  that  the  life  of  the  workman  un- 
doubtedly could  have  been  saved  had  he,  im- 
mediately after  leaving  the  compressed  air 
lock,  notified  someone  in  authority  that  he  was 
ill.  His  condition  was  not  discovered  until 
an  hour  and  fifty  minutes  after  he  had  left 
the  lock.  Emergency  treatment  applied  at  that 
time  was  not  effective,  owing  to  the  destruction 
of  tissue  which  had  taken  place  during  the 
intervening  periods.  Investigation  of  this  case 
developed  a  question  as  to  whether  the  man 
took  the  full  time  for  decompression  as  pre- 
scribed   by   the    regulations. 

THE    HOSPITAL    LOCK 

It  has  been  customary,  as  in  other  recent 
work,  to  treat  the  man  in  the  hospital  lock,  as 
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shown  in  Fig.  i.  This  treatment  has  con- 
sisted of  recompressing  the  man  to  the  same 
pressure  as  that  within  the  tunnel  headings, 
reducing  to  the  half  pressure  mark  compara- 
tively slowly.  Thence  on  the  reduction  is  very 
slow  until  atmospheric  pressure  is  reached. 
This  method  has  generally  proved  effective, 
unless  the  patient  has  been  out  of  the  tunnel 
for  a  long  period,  when  the  response  to  treat- 
ment, as  a  rule  is  not  so  ready. 

In  the  opinion  of  the  engineers  and 
physicians  on  the  work,  the  great  freedom 
from  "bends"  has  been  due  primarily  to  the 
very  careful  medical  treatment  examination  of 
the  workmen,  to  the  shorter  working  shifts 
now  enforced  and  to  the  rigorous  enforcement 
of  the  method  of  decompression.  In  particular, 
probably  the  greatest  factor  has  been  the  re- 
quirement that  the  men  pass  through  the  inter- 
mediate chamber  when  the  air  pressure  has 
exceeded  22  pounds.  This  method  of  decom- 
pression is  a  modified  form  of  stage-decom- 
pression. It  is  recognized  as  the  most  effec- 
tive method  of  decompression  that  has  been 
in  use. 

METHOD     IX     DET.A.IL 

The  intermediate  chambers  have  averaged 
about  800  feet  in  length,  and  it  has  been  cus- 
tomary for  the  men  to  come  out  of  the  head- 
ing through  the  first  lock  and  into  this  chamber 
as  rapidly  as  they  desired.  But,  after  walking 
through  the  intermediate  chamber  after  the 
first  decompression  and  entering  the  second 
lock,  the  time  required  for  decompression  in 
this  lock  has  been  the  full  period  which  would 
have  been  required  if  the  men  had  come  di- 
rectly out  of  the  headings,  without  the  pre- 
liminary decompression.  In  this  way  the  time 
consumed  in  decompression  has  considerably 
exceeded  that  prescribed  by  the  New  York 
State  labor  laws. 

-*'-! _ 


THE     MEDICAL    LOCK 
C.\RELESSNESS    OF    THE     MEN 

The  great  difficulty  in  handling  men  who 
are  working  in  compressed  air  is  to  make 
them  feel  that  the  precautions  which  are  re- 
quired by  those  in  charge  are  not  mere  un- 
necessary hardships,  but  are  for  their  benefit. 
The  ordinary  workman  adopts  the  attitude 
that  all  requirements  as  to  time  and  manner 
of  decompression  are  a  needless  precaution, 
and  are  uncalled  for  obstructions  to  his  exit 
from  the  tunnel  heading.  Consequently  a  care- 
ful watch  has  to  be  kept  over  the  men  in  order 
to  make  certain  that  they  do  not  decompress 
too  quickly,  by  slipping  out  through  one  of 
the  material  locks.  It  has  been  found  neces- 
sary to  maintain  a  watchman  on  duty  at  each 
lock  to  check  off  each  man  as  he  enters  and 
leaves  the  tunnel  heading,  thereby  obtaining 
a  record  of  the  time  taken  in  decompression. 
In  this  way,  and  in  this  way  only,  can  proper 
decompression    be    insured. 

From  the  experience  thus  far  obtained  on 
the  work,  it  is  felt  that  the  dangers  of  com- 
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pressed  air  illness  can  be  largely  eliminated 
in  the  higher  pressures,  provided  the  proper 
precautions  are  observed.  In  this  connection 
the  labor  laws  require  that  in  decompression 
the  air  pressure  in  the  lock  shall  be  de- 
creased at  the  rate  of  three  pounds  every  two 
minutes,  unless  the  pressure  is  over  36 
pounds,  in  which  event  the  decompression 
shall  be  at  the  rate  of  one  pound  per  min- 
ute. In  addition,  the  following  requirements 
are  fixed  as  to  the  hours  of  work  in  each  24 
hours  under  compres.sed  air  : 

Pressure  Hours  in 

Above  Working 

Atmosphere.  Shifts. 

0 — 22 8 

22 — 30 6 

30—35 4 

35—40 3 

40—45 2 

45—50 i^ 

COMPLIANCE  WITH   THE  LAWS 

Each  of  the  above  shifts  is  divided  as  re- 
quired by  law  into  two  parts,  with  an  inter- 
vening period  outside  the  tunnel.  The  length 
of  the  rest  period  varies  from  one-half  hour 
at  the  lowest  pressure  to  five  hours  at  the 
highest  pressure.  It  is  apparent  that  the  num- 
ber of  men  required  to  carry  on  the  work 
with  tunnel  headings  increases  very  rapidly 
with  the  increase  in  air  pressure.  It  has  been 
found  advisable  in  decompression  to  have  the 
locks  sufficiently  large  to  permit  the  men  as 
much  freedom  of  movement  as  possible,  as 
exercise  stimulates  the  circulation  and  helps 
to  eliminate  the  nitrogen  from  the  tissues. 

CARBONIC    ACID    DOES    NOT    COUNT 

Regular  tests  have  been  made  of  the  air  in 
the  tunnel  headings  in  order  to  determine  the 
amount  of  CO2,  the  temperature  and  the  sat- 
uration of  the  air,  but,  from  observation  of 
the  results  of  these  tests,  and  the  number  of 
cases  of  bends,  the  physicians  are  convinced 
that  the  amount  of  carbon  dioxide  thus  far 
found  has  no  effect  on  the  number  of  cases 
of  "bends."  But  the  number  of  cases  of 
"bends"  has  been  found  to  increase  markedly 
as  the  air  pressure  has  been  increased  and 
the  length  of  the  shift  remained  unchanged. 

SHORT     SHIFTS     FAVORED 

Each  time  the  shift  has  been  shortened, 
although  the  pressure  has  been  increased,  there 
has  been  a  distinct  decrease  in  the  number  of 


cases  of  "bends"  reported.  For  instance,  with 
3-hour  shifts  at  29  pounds,  the  number  of  cases 
of  "bends"  reported  was  93  in  43,000  decom- 
pressions, while  at  30  pounds  with  2-hour 
shifts,  the  number  of  cases  of  bends  reported 
was  only  13  out  of  23,000  decompressions, 
showing  that  it  would  not  be  advisable  to  in- 
crease the  number  of  working  hours  beyond 
those   now    in    effect. 

FUTURE  OUTLOOK 

Although  the  work  at  the  present  time  is 
far  from  completed,  and  as  yet  no  experience 
has  been  had  w^th  pressures  above  37J/2 
pounds,  it  seems  safe  to  assume  that  the  rec- 
ord has  been  all  that  could  be  desired;  and 
there  seems  no  reason  why  it  should  not  be 
continued  under  the  high  air  pressures  which 
will  be  required  on  the  14th  Street  and  the 
60th  Street  work.  Complete  records  are  be- 
ing kept  of  all  the  data  which  appear  to  have 
any  bearing  on  the  study  of  compressed  air 
illness,  so  that  at  the  completion  of  this  work 
the  information  obtained  will  be  available  for 
future    tunnel    enterprises. 

In  conclusion,  the  writer  desires  to  state 
that  this  excellent  record  has  been  made  pos- 
sible only  through  the  hearty  cooperation  of 
the  Commission,  its  engineers  and  the  contrac- 
tors organizations.  In  particular  he  desires 
to  express  his  appreciation  of  the  invaluable 
assistance  of  Commissioner  Whitney,  who  as 
Secretary,  and  later  as  Commissioner,  has 
endeavored  in  every  way  to  provide  for  the 
needs  of  the  work,  and  also  to  Tunnel  Engi- 
neer Clifford  M.  Holland,  who  has  given  much 
of  his  time  outside  the  great  engineering  prob- 
lems involved,  to  the  study  of  this  feature 
of  the  work,  with  which  the  writer  is  con- 
nected. From  the  Public  Service  Record, 
New    York. 


SPELLERIZING   AS   A   STEEL   TUBE 
PRESERVATIVE 

Thorough  investigation  has  shown  that 
comparatively  the  greatest  corrosion  in  ser- 
vice occurs  to  the  smaller  sizes  of  pipe  on 
account  of  the  thinness  of  the  metal.  The 
larger  sizes  are  made  from  heavier  plates  of 
more  uniform  quality  so  that  corrosion  does 
not  so  seriously  affect  them. 

To  overcome  the  tendency  of  corrosion  in 
the  smaller  sizes  of  steel  piping  a  process  in 
manufacturing  has  been  devised,  which  is 
technically  known  as  spelleri^i'ng.     This  pro- 
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cess  consists  in  subjecting  the  metal  bloom 
to  the  action  of  rolls  having  regularly  shaped 
projections  on  their  working  surfaces,  then 
subjecting  the  bloom  while  still  hot  to  the  ac- 
tion of  smooth  faced  rolls  and  repeating  the 
operation,  the  surface  of  the  metal  thus  being 
worked  so  as  to  produce  a  uniformly  dense 
texture  better  adapted  to  resist  corrosion, 
especially  in  the  most  objectionable  form  of 
pitting.  The  process  is  quite  analogous  to  the 
kneading  of  dough  and  operates  upon  the  met- 
al all  through  instead  of  merely  on  the  sur- 
face. The  aim  is  to  make  the  metal  uniform 
and  without  the  spots  of  varying  texture  from 
which    pitting    results. 

As  the  process  is  entirely  mechanical  and 
does  not  in  any  way  depend  upon  the  skill  of 
a  workman,  uniform  treatment  and  results  are 
assured.  The  process  is  applicable  to  the 
smaller  sizes  of  pipe,  say  up  to  4  inch. 

Pipe  has  been  made  by  this  process  for 
ten  years  in  increasing  amounts.  The  official 
records  of  the  American  Iron  and  Steel  In- 
stitute show  that  during  this  period  the  per- 
centage used  of  steel  pipes  has  increased  from 
74.3    to    87.9    per    cent. 

Appended  are  some  special  experiences  as 
to  the  use  of  this  process  and  its  effect 
upon    steel    pipe   in   actual    service. 

H.  J.  Macintire,  Professor  of  Mechanical 
Engineering,  Washington  University,  says  in 
Power : 

"In  the  case  of  ordinary  steel  pipe,  mill 
scale  is  always  present,  and  this  likewise  is 
electro-negative  to  the  iron.  If  this  scale 
is  evenly  distributed,  as  in  Spellerized  steel, 
the  self-corrosion  on  its  account  will  be 
slight;  but  if  it  is  segregated,  then  local 
electrolysis  and  pitting  of  the  material  will 
result." 

Alorgan  B.  Smith,  in  the  October,  1913,  is- 
sue of  Ice,  states  with  reference  to  the  mer- 
its of  the  Spellerizing  process  : 

"Steel  pipe,  which  has  been  treated  in  such 
a  manner  as  to  eliminate  or  at  least  distribute 
evenly  the  mill  scale  may  be  joined  with 
wrought   iron   or   cast   iron   safely   as   a   rule. 

.  .  .  The  same  stock  without  the  treat- 
ment for  mill  scale  will  show  a  decided  ten- 
dency to  corrode  when  joined  with  wrought 
iron  or  cast  iron.  The  so-called  Spellerized 
steel  fulfills  this  condition  with  respect  to  the 
scale." 

R.   B.   Duncan,   associated  with   the   United 


Gas  Improvement  Company  of  Philadelphia, 
Pa.,  in  a  paper  "Installation  and  Maintenance 
of  Service,"  read  before  the  Ninth  Annual 
Meeting  of  the  American  Gas  Insitute,  1914, 
states  : 

"The  steel  industry  has  been  developing  a 
new  process  which,  after  several  years'  time, 
has  given  many  encouraging  results.  By  this 
process  the  steel  is  treated  mechanically  and 
does  not  in  any  way  depend  upon  skilled  la- 
bor, beyond  keeping  up  the  machinery  in- 
volved, hence  uniform  treatment  is  assured. 

"This  new  process  is  a  method  of  treating 
metal  which  consists  in  subjecting  the  heated 
bloom  to  the  action  of  rolls  having  regu- 
larly shaped  projections  on  their  working  sur- 
faces, then  subjecting  the  bloom,  while  still 
hot,  to  the  action  of  smooth  faced  rolls  and 
repeating  the  action  whereby  the  surface  of 
the  metal  is  worked  so  as  to  produce  a  uni- 
form dense  texture  better  adapted  to  resist 
corrosion,  especially  in  the  form  of  pitting." 

The  Gas  Record,  (issue  of  September  23, 
1914,  page  222),  in  commenting  on  Mr.  Dun- 
can's paper  in  regard  to  the  Spellerizing  pro- 
cess,   says  : 

"The  consensus  of  opinion  is  that  modern 
steel  pipe,  particularly  if  Spellerized,  is  as  du- 
rable as  wrought  iron,  and  is,  besides,  cheap- 
er, stronger  and  more  ductile  and  more  uni- 
form  in   composition." 

Pipe  steel  made  in  1906  by  this  roll-knob- 
bling  process  tested  against  pipe  steel  made 
in  1897  resulted  not  only  in  a  somewhat  great- 
er loss  of  weight  by  corrosion  of  the  latter, 
but  a  decidedly  deeper  pitting  of  the  1897 
steel  in  six  months  than  occurred  in  the  1906 
steel  in  thirteen  months.  In  comparison  with 
wrought  iron  it  was  found  that  the  two  ma- 
terials lost  practically  the  same  weight  by 
corrosion  yet  the  steel  had  the  advantage  of 
uniform  corrosion  since  the  "wrought  iron 
skelp  pitted  in  seven  months  much  deeper 
than  the  steel  did  in  thirteen  months."  (Prof. 
H.  M.  Howe,  Am.  So.  for  Testing  Materials, 
1908). 

A.  Sang,  in  a  thorough  resume  of  the  ques- 
tion, entitled  "The  Corrosion  of  Iron  and 
Steel"  (McGraw  Hill  Book  Co.,  New  York, 
1910),    says: 

"The  carefully  acquired  experience  of  the 
largest  manufacturers  of  tubes  in  the  world, 
which  induced  them  recently  to  abandon  the 
manufacture    of    wrought    iron    pipe,    teaches 
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that  the  use  of  steel  in  place  of  iron,  at  least 
in  the  United  States,  for  the  special  purpose 
of  tubing  is  to  be  preferred;  the  tendency  of 
steel  to  pit  is  somewhat  less  than  that  of  iron 
and  it  welds  at  the  joint  fully  as  well." 

"There  is  very  little,  if  any,  difference  be- 
tween the  corrosion  on  the  wrought  iron  and 
the  corrosion  on  the  steel  pipe.  If  anything, 
the  wrought  iron  is  pitted  a  little  deeper,  i.  e., 
the  pitting  on  the  steel  pipe  is  probably  more 
general  all  over  the  surface,  but  the  pitting 
on  the  wrought  iron  pipe  is  deeper  in  spots 
that  are  affected."  (Proc.  American  Gas  In- 
stitute, Vol.   Ill,   1908,  page  274). 

"While  the  corrosion  was  about  the  same, 
there  was  a  pitting  in  the  iron  that  zvc  did 
not  find  in  the  steel,  and  the  steel  was  cor- 
roded more  uniformly.  From  the  tests  made  I 
know  that  the  steel  pipe  is  better  for  such  condi- 
tions." (Supt.  of  one  of  the  largest  bitumin- 
ous coal  operations  in  the  Pittsburgh  dis- 
trict). 

It  is  believed  sufficient  has  been  mentioned 
to  show  that  the  tendency  of  the  Spellerizing 
process  is  to  render  the  surface  of  pipe  uni- 
form and  reduce  the  tendency  to  corrosion — 
especially  in  the   form  of  pitting. 


NEW    JACKHAMER    MOUNTING    FOR 
THIN   COAL   SEAMS 

BY    H.    L.    HICKS 

In  the  search  for  ways  to  increase  produc- 
tion with  a  lessened  working  force  there  has 
been  developed  in  the  Scranton  district  a  new 
system  of  mining  the  thin  seams  of  anthracite 
common  to  that  field.  Under-cutting  these 
thin  seams  by  machine  has  been  a  slow  and 
relatively  costly  process,  and  in  many  in- 
stances an  impossibility,  owing  to  bad  bot- 
tom filled  with  sulphur  balls.  Hand-mining 
has  nothing  to  recommend  it  and  is  exces- 
sively costly. 

The  new  method  is  entirely  one  of  boring 
and  blasting,  based  on  the  use  of  compressed- 
air-operated  Jackhamers  and  cruciform  coal 
augers,  with  a  special  type  of  mounting,  as 
shown  in  Fig.  i.  While  it  is  possible  to  work 
with  Jackhamers  without  the  mounting,  its 
use  is  of  decided  advantage  in  reducing  the 
fatigue  caused  by  working  in  cramped  posi- 
tions, unavoidable  in  mining  narrow  seams. 

The  Jackhamer  is  the  self-rotating  hammer 
drill  which  is  too  well  known  in  the  coal- 
mining industry  to  need  further  description. 
The  mounting  which  makes   this   new   system 
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practicable  for  narrow  seams  is  simplicity 
itself — a  frame  carried  on  four  legs,  the  prin- 
cipal feature  of  which  is  two  rails  on  which 
the  Jackhamer  slides,  the  latter  being  held 
in  a  suitable  carriage.  Two  hinged  clamps 
with  swing  bolts  quickly  secure  any  standard 
Jackhamer  or  permit  its  convenient  removal 
from  the  carriage,  which  in  turn  merely  rests 
on  the  slide  rails.  The  mounting,  which  is 
styled  by  the  manufacturer  Type  JC-40, 
weighs  68  lb.,  the  Jackhamer  43  lb.  and  the 
carriage,  as  stated,  20  lb.  The  working  crew 
of  drill  runner  and  helper  can  easily  pick  up 
the  entire  outfit  and  shift  it  about  as  desired. 

The  distance  from  floor  to  center  of  drill 
when  mounted  is  12  in.  Extension  points, 
12  in.  long,  give  additional  height  where  need- 
ed and  permit  the  setting  up  for  either  flat  or 
angle  holes,  as  shown  in  Fig.  2.  Hinged 
clamps  at  the  forward  end  of  the  frame 
guide  the  auger  steel  and  are  of  particular 
value    in   starting   a   hole. 

A  set  of  two  steels  3  and  6  ft.  in  length  is 
the  usual  practice,  although  4-  and  8-ft. . 
steels  are  needed  in  special  instances.  Fig. 
3  shows  the  standard  steel,  a  twisted  cruci- 
form of  1%-in.  diameter  fitted  with  standard 
^-in.  hexagon  Jackhamer  shank  and  collar. 
Crossbits  are  used,  with  a  gage  variation  of 
%  in.  between  changes.  Holes  are  usually 
bottomed  at  2^  in.  Special  dies  for  the 
Leyner  sharpener  insure  gage  exactness  in 
bitting  and  resharpening  this  special  auger 
steel. 

In  operating  this  equipment  it  is  custom- 
ary for  both  men  to  feed  the  drill  forward 
on  the  mounting.  It  is  noted  that  the  posi- 
tive rotation  cleans  the  hole  perfectly  and  in 
high  drilling  speed.     Little  dust  is  made. 

The  following  examples  outline  the  possi- 
bilities of  this  method  of  anthracite  mining 
combination  with  the  hammer  action  gives  a 
and  are  representative  of  the  usual  practice. 
For  this  detail  information  the  writer  is  in- 
debted to  William  Wilhelm,  of  Scranton, 
Pennsylvania. 

Fig.  4.  represents  a  system  of  drilling  a 
chamber  30  ft.  wide  where  the  coal  is  made 
up  as  follows :  Top  bony  2  in.  thick,  top 
coal  6  in.  thick,  sulphur  and  bony  4  in.  thick 
and  bottom  coal  36  in.  thick.  The  chamber 
is  drilled  with  12  holes.  Eight  are  drilled 
in  the  top  measure  and  four  in  the  bottom. 
As  will  be  noticed,  the  top  holes  are  drilled 


on  an  incline  toward  the  bottom,  as  shown. 
Hole  No.  I  is  8  ft.  deep,  hole  No.  7  is  7  ft. 
deep,  and  all  others  6  ft.  All  holes  bottom 
at  2^  in.  and  are  loaded  with  black  powder 
as  follows:  No.  i  with  34  in..  No.  2  with  18 
to  20  in.  and  all  others  with  22  in.  Great 
care  is  taken  in  tamping  these  holes ;  the 
tamping,  with  the  exception  of  the  opening 
hole,  should  always  equal  at  least  twice  the 
amount  of  powder  in  each  hole. 

For  igniting  and  blasting  it  is  found  advis- 
able to  use  an  electric  squib  in  the  center  of 
the  charge  rather  than  a  miner's  squib  or 
safety  fuse.  When  igniting  the  near  end  of  a 
charge  of  blasting  powder  in  a  long  borehole 
it  is  quite  likely  that  a  portion  of  the  coal  or 
rock  will  move  out  before  the  entire  charge 
explodes  and  .relieve  the  confinement  of  the 
powder  in  the  far  end  of  the  hole  where  the 
burden  is  usually  the  heaviest  and  the  great- 
est explosive  force  needed.  The  use  of  the 
electric  squib  requires  6  in.  less  powder  than 
is  possible  with  miner's  squibs,  and  is  safer 
and  more  economical,  in  that  it  permits  the 
firing  of  four  holes  at  a  time  if  desired. 

Holes  are  fired  in  rapid  succession  as  fol- 
lows:  First  No.  I,  then  No.  2,  then  Nos.  3 
and  4,  then  Nos.  5  and  6  and  the  remaining 
holes  in  pairs.  This  layout  requires  1%  kegs 
of  powder  and  will  bring  down  approximately 
26  tons  of  coal  when  the  coal  lays  as  shown. 

The  total  drilling  time  for  this  30-ft.  cham- 
ber is  from  45  to  50  min.  for  a  drill  runner 
and  helper  using  a  Jackhamer  in  the  special 
mounting,  giving  a  drilling  speed  of  lyz  ft. 
per  min.  of  the  total  time.  With  air  pres- 
sure from  80  to  90  lb.  the  two  men  can 
easily  drill  six  chambers  in  a  working  day 
of  8  hours. 
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Fig.  5  also  is  a  30-ft.  chamber.  In  this 
case  the  top  coal  is  1J/2  in.  thick,  a  band  of 
sulphur  and  bony  8  in.  thick  and  bottom  coal 
31     in.    thick.      Twelve    holes     are    required, 
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drilled  as  shown.  In  this  case  the  top  hole 
pitches  7  in.  in  6  ft. ;  the  bottom  hole  pitches 
down  4  in.  in  6  ft.  Hole  No.  i  is  8  ft.  deep, 
Xo.  3  is  7  ft.  and  the  others  6  ft.  deep.    These 
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holes  are  loaded  with  black  powder  substan- 
tially as  in  the  preceding  layout.  The  order 
of  firing  is :  Nos.  i  and  2,  which  make  the 
opening  cut,  then  3  and  4,  then  5  and  6,  and 
then  7,  8,  9  and  10,  and  last  11  and  12. 

It  will  be  noticed  that  the  gangway  in  this 
case  is  at  the  left.  The  object  of  this  sys- 
tem, which  is  extensively  used  by  the  Del- 
aware &  Hudson  Co.,  is  to  leave  plenty  of 
room  on  the  side  to  gob  the  bottom  rock  and 
also  leave  an  air  opening  from  chamber  to 
chamber    for    ventilation. 

Fig.  6  shows  a  30-ft.  chamber  in  which  the 
formation  is :  Top  coal  12  in.,  sulphur  and 
bony  6  in.,  bottom  coal  15  in.  and  bottom  rock 
and  bad  coal  5  in.  All  holes  are  driled  6  ft. 
deep.  No.  i  is  loaded  with  24  in.  and  all 
others  with  from  18  to  22  in.  of  powder. 
These  are  fired  as  follows  :  First  No.  i,  then 
No.  2,  next  Nos.  3  and  4,  and  the  remaining 
holes  in  pairs.  In  many  cases  the  three  holes 
shown  drilled  above  the  band  of  bony  and 
slate  are  found  unnecessary  and  are  not  used. 

One  of  the  marked  savings  with  the  Jack- 
hamer  method  of  mining  is  a  reduction  in  the 
cost  of  loading  the  coal.  By  shooting,  the 
coal  is  brought  down  in  desirable  sizes  and  it 
is  estimated  that  five  cars  can  be  loaded  in 
the  tiifle  required  to  load  three  cars  where 
the    coal    is    under.'ut    and    dropped    down. 

The  Jackhamer  and  coal  auger  is  found  to 
be  practical  in  every  case  regardless  of  top 
roof  or  bottom  rock  and  is  claimed  to  bring 
down  all  the  coal  in  convenient  sizes.  It  is 
said  to  eliminate  the  plugging  and  barring 
out  necessary  with  undercutting.  The  marked 
advantages  of  the  equipment  are  its  lightness 
and  portability  and  the  low  upkeep.  It  is 
estimated  that  an  outfit  with  two  men  will 
take  the  place  of  from  eight  to  ten  miners 
drilling  by  hand  or  will  do  three  times  the 
work  accomplished  by  an  equal  number  of 
men  with  other  methods  of  undercutting  and 
machine  mining.  This  latter  estimate  is  based 
on  average  observed  performances  of  six 
chambers  for  the  Jackhamer  and  two  cham- 
bers for  an  undercutter  in  a  working  day 
of  8  hours. 

In  considering  the  installation  cost  of  this 
equipment,  account  must  be  taken  of  the  fact 
that  many  mines  have  been  using  unmounted 
Jackhamers  instead  of  hand  augers  for  their 
shothole    work    and    that    in    these    cases    the 


proposition  is  but  one  of  adapting  existing 
equipment,  witli  a  possible  slight  increase 
in  the  number  of  machines.  Where  the  pur- 
chase of  new  equipment  is  contemplated  it 
is  apparent  the  initial  outlay  for  a  Jackhamer 
outfit  is  very  small  compared  with  that  of 
other  types  of  machinery  of  equal  producing 
capacity.  Many  mines  have  air  available 
and  many  more  are  using  portable  mine-car 
compressors.  Electrically  equipped  mines 
often  find  the  latter  form  of  air  power  more 
economical  and  convenient  than  permanent 
air  piping  from  a  central  compressor. 

While  the  system  calls  for  approximately 
$1.20  worth  of  explosives  per  30-ft.  chamber 
in  excess  of  the  amount  which  would  be  used 
if  the  coal  were  undercut,  this  is  more  than 
offset  by  the  increase  in  speed,  saving  in 
maintenance  and  repairs,  and  lessened  over- 
head   expense. 

The  Jackhamers  in  use  are  extensively  em- 
ployed for  rockwork  and  rather  than  being 
an  inconvenience,  the  new  type  of  mounting 
shown  in  Fig.  7  is  of  advantage  for  this 
work.  Long  points  or  legs  can  be  readily  pro- 
vided and  a  steel  guiding  clamp  of  proper 
size  added  at  the  opposite  end  of  the  mount- 
ing. By  reversing  the  mounting,  roof  rock 
or  slate  can  then  be  drilled  as  conveniently 
as  coal. — Coal  Age. 
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FIG.^    1.      VACUUM    REGULATOR 

VACUUM   CLEANER  EXPERIENCES 

BY     J.     C.     HAWKINS 

Xearly  every  large  office  building,  depart- 
ment store,  hotel  or  large  apartment  house 
of  today  finds  the  vacuum  cleaner  indispen- 
sible,  the  equipment  used  being  a  complete 
system  of  piping  throughout  the  building  with 
the  vacuum  pump  and  appurtenances  located 
where   most   convenient. 

The  principal  trouble  that  we  have  expe- 
rienced has  been  the  maintenance  of  the  prop- 
er vacuum,  discharge  valve  trouble  and  the 
clogging  up  of  the  hose  with  objects  picked 
up  in  cleaning.  The  machine  is  horizontal 
with  cylinder  19-in.  diameter  by  12-in.  stroke, 
driven  at  a  constant  speed  of  150  r.p.m.  by  a 
25-hp.  compound  motor  through  a  5-in.  link 
belt  chain  drive.  The  suction  header  in  the 
basement  extends  to  all  parts  of  the  build- 
ing, from  which  risers  are  taken  to  the  several 
floors  with  convenient  outlets  to  which  a  suc- 
tion hose  may  be  attached.  Different  kinds 
of  fabrics  require  different  kinds  of  tools  and 
different  vacuums  .to  do  the  best  work,  and 
there  may  also  be  considerable  loss  in  the  line 
due  to  air  leakage  into  the  system. 

In  this  plant  it  is  customary  to  carry  from 
10  to  12  in.  vacuum  at  the  pump  for  light 
fabrics  and  fine  work  and  16  to  18  in.  and 
sometimes  more  for  heavy  work,  such  as  thick 
rugs,  etc.,  which  may  be  cut  down  at  the  tool 
if   desired.     With   the    machine    running   at   a 


FIG.  2.   SEPARATORS  USED  IN  VACUUM  CLEANING  SYSTBM 

constant  speed,  the  vacuum  will  vary  over  a 
wide  range,  depending  on  the  use  of  the  tool, 
unless  some  system  of  regulation  is  used. 

Figure  i  shows  the  vacuum  regulator.  This 
is  placed  on  the  suction  line  between  the  sep- 
arating tanks  and  vacuum  pump.  It  consists  of 
a  5-in.  balanced  valve  having  an  extended  stem 
to  which  is  connected  a  piston  working  in  a 
cylinder  above  the  valve.  This  piston  is  a  neat 
fit  and  is  grooved  to  prevent  air  leakage,  but 
has  no  rings.  A  spring  above  the  piston  as- 
sists gravity  in  keeping  the  valve  open  under 
normal  conditions.  Connected  to  the  cylinder 
above  the  piston  is  a  pilot  valve  which  allows 
the  vacuum  to  open  or  close  the  main  valve, 
depending  on  the  vacuum  in  the  line.  Refer- 
ring to  Fig.  I.  this  consists  of  the  small  cyl- 
inder, a,  in  which  there  is  a  piston  connected 
to  the  threaded  cap  by  a  spring.  There  is  also 
a  small  valve,  b,  usually  held  closed  by  a  light 
spring  assisted  by  atmospheric  pressure.  The 
^-in.  pipe  connects  the  end  of  the  cylinder,  c, 
to  the  suction  line  on  the  system  side  of  the 
regulator  and  operates  it  in  the  following  man- 
ner: With  the  vacuum  pump  running  and 
regulating  valve  open,  a  vacuum  is  formed 
in  the  system  and  in  chamber  c  of  the  regu- 
lator which,  with  the  assistance  of  air  pres- 
sure on  the  back  of  it.  holds  the  pilot  valve 
closed.  The  piston,  p,  is  under  tension  of  the 
vacuum  with  atmospheric  back  of  it,  but  is 
held  awa.;  from  the  valve  by  spring  d  in  ten- 
sion until  the  vacuum  becomes  strong  enough 
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to  overcome  the  resistance  of  the  spring  and 
draws  the  piston  against  the  pilot  valve  open- 
ing it.  This  places  the  chamber  above  the 
main  piston  in  communication  with  the 
vacuum  and  the  piston  is  drawn  up,  closing 
the  main  valve  until  the  vacuum  decreases  to 
the  point  where  spring  d  overbalances  the 
vacuum  and  allows  the  pilot  valve  to  close.  Air 
entering  the  vent  breaks  the  vacuum  above  the 
main  piston.  The  vacuum  may  be  regulated 
by  screwing  the  cap  carrying  the  spring  and 
piston  on,  which  decreases  the  tension  required 
to  draw  it  against  the  pilot  valve ;  or  to  in- 
crease the  vacuum,  screw  the  cap  off  a  few 
turns. 

The  dirt-laden  air,  before  passing  through 
the  regulating  valve  and  pump,  must  pass 
through  a  separator,  shown  in  Fig.  2,  con- 
sisting of  two  similar  tanks  30  in.  in  diameter 
by  60  in.  long  having  spiral  plates  nearly  the 
full  length.  The  air  and  dirt  enter  the  dry 
separator  near  the  top  and  pass  around  the 
spiral  to  the  bottom,  at  which  time  the  heavier 
particles  of  dirt  are  thrown  out  by  centrifugal 
force,  the  air  passing  up  through  the  center 
to  the  wet  separator  which  it  enters  at  the  bot- 
tom and  passes  up  through  the  body  of  wa- 
ter. It  then  passes  up  around  the  spiral,  which 
throws  out  any  entrained  moisture  by  cen- 
trifugal force,  and  the  air  passes  through  the 
regulating  valve  to  the  pump. 

Although  the  separator  removes  the  greater 
part  of  dirt,  a  thin  coating  of  scale  and  dirt 
will  collect  on  the  balanced  valve,  causing  it 
to  stick  and  prevent  the  regulator  from  work- 
ing. Trouble  has  also  been  experienced  from 
dirt  collecting  on  the  pilot  valve  and  piston, 
putting  the  regulator  out  of  commission.  This 
makes  it  necessary  to  remove  the  parts  of  the 
regulator  at  intervals  and  clean  them  with 
coal  oil  or  gasoline.  We  find  that  better  oper- 
ating results  may  be  obtained  if  no  oil  is  used 
on  the  pistons,  or  very  little  light  oil,  for  the 
reason  that  it  becomes  gummy,  collects  dirt 
and  causes  the  parts  to  stick. 

The  degree  of  vacuum  obtained  is  read  on 
a  mercury  column  attached  to  the  side  of  the 
dry  separator  on  the  system  side  of  the  reg- 
ulator. 

All  turns  in  the  suction  piping  system  should 
be  long  radius  to  prevent  rags,  waste,  string 
and  other  large  objects  from  becoming  caught 
in  the  bends ;  when  this  does  happen,  it  is 
necessary  either  to  blow  back  through  the  pipe 


with  air  pressure  or  fish  the  obstruction  out 
with  a   steel   fish   wire. 

The  suction  valves  in  the  pump  are  of  the 
Corliss  type  operated  from  the  crank  shaft 
through  a  reach  rod.  The  discharge  valves, 
five  on  each  end,  are  of  the  spring-loaded  pop- 
pet type  working  in  cages  as  shown  in  Fig.  3. 
These  valves  are  faced  with  leather  for  quiet 
operation,  as  they  seat  with  a  slam,  and  unless 
these  leather  seats  are  kept  in  good  order  the 
valves  will  either  leak  or  become  very  noisy. 
These  seats  are  riveted  on  with  iron  rivets 
to  prevent  their  coming  off. 

At  one  time,  we  had  no  iron  rivets  of  the 
proper  size  and  copper  rivets  were  used.  Af- 
ter running  the  machine  a  few  days,  a  heavy 
knock  developed  in  the  cylinder  at  the  crank 
end  center.  The  piston  has  little  clearance 
and  an  examination  of  the  cylinder  with  a 
small  electric  lamp  dropped  through  the  dis- 
charge valve  opening  disclosed  the  fact  that 
the  plate  holding  the  leather  on  the  valve 
which  was  riveted  on  with  copper  rivets  had 
come  off  and  dropped  into  the  cylinder.  It 
was  fished  out  through  the  valve  opening  and 
no  damage  done. 

The  motor  drives  through  a  chain  belt  5  in. 
wide  from  an  8-in.  pinion  on  the  motor  to  a 
36-in.  pulley  on  the  pump,  the  distance  between 
shaft  centers  being  42  in.  The  chain  runs 
noiseless  and  is  enclosed  to  prevent  acci- 
dental catching  of  clothing.  A  mixture  of 
flake  graphite  and  engine  oil  is  used  as  a 
lubricant  and  is  applied  to  the  working  sur- 
face of  the  chain  while  running.  The  machine 
has  been  in  operation  intermittently  for  six 
years,  and  aside  from  minor  troubles  has 
given  good  service. — Practical  Engineer. 


AIRPLANE   AND   AVIATOR 
DEVELOPMENTS 

The  following  is  compiled  by  Mr.  Fred.  H. 
Colvin,  recently  Washington  editor  of  Ameri- 
can Machinist,  being  based  upon  the  the  expe- 
riences of  British  and  French  fliers  as  voiced 
by  Wing  Commander  I.  W.  Seddon  of  the 
British  Flying  Corps,  and  Lieut  Lagrange  of 
the  French  Air  Service. 

THE  AIR  PROBLEM 

The  great  air  problem  seems  to  be  to  get 
an  overwhelming  number  of  fast,  single-seat- 
er, fighting  machines  so  as  to  clear  the  air 
of  enemy  fighters.  This  not  only  enables  you 
to  take  your  own  observations  in  safety,  but 
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to  keep  enemy  observers  away  from  your  lines, 
to  prevent  bombers  from  attacking,  and  at  the 
same  time  to  allowr  your  bombing  machines 
to  attack  at  will.  This,  however,  is  not  con- 
sidered to  be  an  efficient  mode  of  fighting, 
unless  you  can  send  huge  squadrons  of  bomb- 
ing machines  that  can  completely  wipe  out  a 
fortification  or  destroy  bases  or  troops  massed 
for  attack.  The  present  practice  in- the  fast 
fighting  machine  is  to  have  i  hp.  for  every 
10  or  12  lb.  weight  of  machine,  with  the  ten- 
dency to  increase  the  power  so  as  to  give  a 
horsepower  for  8  lb.  of  machine.  This  means 
from  130  to  150  hp.  for  a  small  fighting  ma- 
chine. 

AIRPLANE    TESTS 

The  French  engine  tests  for  a  motor  of  new 
design  consist  of  a  50-hour  run,  divided  over 
5  days.  There  is  a  5-hour  run  in  the  morning 
and  a  similar  run  in  the  afternoon.  The  first 
half-hour  of  each  run  is  at  full  load  and  the 
remainder  at  90  per  cent,  load,  as  this  is  all  a 
motor  delivers  at  6,000  ft.altitude,  the  power 
decreasing  as  the  machine  ascends.  New  mo- 
tors of  accepted  design  are  run  for  3  hours, 
pulled  down  and  examined,  reassembled  and 
run  20  min.    They  are  then  ready  for  service. 

ALTITUDE  CONDITIONS 

The  difference  in  temperature  at  different 
altitudes  is  a  problem  peculiar  to  the  air- 
plane motor.  The  low  temperature  of  a  high 
altitude  cools  the  motor  excessively  at  times, 
and  this  is  particularly  bad  when  diving  from 
above  to  catch  an  enemy  beneath.  As  the  mo- 
tor is  shut  off  to  dive,  the  water  cools  still 
more,  in  spite  of  the  decreasing  altitude; 
and  when  you  throw  on  power  again  at  the 
new  fighting  level,  you  have  a  cold  motor  that 
is  not  lively  and  will  not  develop  the  power 
you  would  like  at  that  particular  moment. 

HIGHER    SPEED    MOTORS 

It  seemed  to  be  the  opinion  of  both  the 
aviators  that  a  higher-speed  motor  will  be 
developed  for  the  air  service — not  under  2,000 
and  probably  2,500  r.p.m.  There  are  of  course 
several  which  now  reach  the  lower  figure,  but 
the  majority  are  below  that.  This  statement 
was  taken  to  mean  that  there  is  a  great 
probability  of  the  cast-iron  cylinder  coming 
back,  as  it  possesses  better  qualities  for  high- 
speed work  than  the  steel  cylinders  that  are 
being  used  on  account  of  lightness.  The  mo- 
tors must  be  in  the  neighborhood  of  2  lb.  per 
hp.,  some  being  even  a  trifle  under  that  at  the 


present  time.  The  main  thing  at  the 
present  time,  however,  is  to  build  all  we  can 
of  the  very  best  motor  we  know  of  and  at  the 
same  time  to  make  all  the  improvements  pos- 
sible. 

SPECIAL  AIRPLANE  MECHANICS 

The  matter  of  ariplane  mechanics  is  import- 
ant, and  it  opens  up  a  new  and  wonderfully 
interesting  field  for  many  shopmen  who  can 
do  good  work  and  particularly  who  know  in- 
ternal-combustion motors ;  for  this  is  a  war 
of  internal-combustion  motors  in  every  im- 
portant field  of  activity.  We  shall  need  thou- 
sands of  good  mechanics  in  the  field  as  well 
as  in  the  shop,  and  it  presents  an  opportunity 
to  many  to  do  their  bit  in  the  way  in  which 
they  can  be  of  the  greatest  service.  The  first 
requirement  is  extreme  care  and  conscientious 
work ;  for  there  can  be  no  slighting  in  work 
of  this  kind,  where  not  only  the  man's  life, 
but  the  service  he  can  render  to  his  army 
depends  on  it.  For  this  reason  each  flier  has 
his  mechanicians,  generally  two,  who  look  af- 
ter his  machines  and  no  others.  This  arrange- 
ment establishes  a  personal  relationship  be- 
tween the  flier  and  his  men,  which  insures 
extra  care  and  a  quality  of  work  that  would 
be  almost  impossible  under  a  "pooling"  sys- 
tem, which  may  work  out  well  enough  on 
railroads  and  in  similar  places.  The  personal 
touch  counts  tremendously  here  and  is  taken 
full  advantage  of  by  the  flying  corps  at  the 
front.  Every  mechanic  feels  a  personal  inter- 
est in  and  responsibility  for  the  flier  to  whom 
he  is  attached  and  is  just  as  proud  of  his 
achievements  as  though  they  were  his  own. 

HOW    TO    BE    OF    SERVICE 

Every  mechanic  who  wishes  to  be  of  direct 
service  in  this  line  should  immediately  begin 
to  study  the  details  of  airplane  construction, 
particularly  of  airplane  motors,  and  also  get 
in  his  application  to  tlie  air  corps  of  either 
the  army  or  the  navy,  as  he  prefers.  There 
will  of  course  be  many  more  opportunities 
in  the  army,  at  least  in  the  beginning,  and  this 
service  comes  under  the  Signal  Corps,  which 
has  divisional  headquarters  in  various  sec- 
tions of  the  country. 

STANDARDIZING 

The  Aircraft  Production  Board  is  hard  at 
work  on  its  project  for  a  huge  ouput  of  air- 
planes, as  has  been  mentioned  before.  The 
situation  appears  to  be  nearing  the  point  where 
there  will  be  interesting  developments  to  re- 
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late.  Arrangements  for  large  production  prom- 
ise to  be  announced  in  the  near  future,  as  well 
as  the  standardizing  of  a  motor  that  can  be 
built,  or  rather  manufactured,  in  large  quan- 
tities and  at  a  minimum  cost.  It  has  been  de- 
veloped along  novel  lines  and  gives  promise  of 
being  the  latest  word  in  airplane-motor  de- 
sign and  manufacture.  It  is  understood  that 
a  standard  cylinder  has  been  adopted  and 
that  this  will  be  combined  in  groups  of  four, 
six,  eight  or  twelve,  according  to  the  amount 
of  power  desired.  The  cylinders  will  of  course 
be  interchangeable,  developing  possibly  25 
hp.  each,  the  motors  ranging  from  100  to  300 
hp.,  according  to  the  plane  in  which  they 
are  to  be  used. 

A  large  number  of  training  machines  are 
under  way,  and  the  different  jtraining  camps 
are  constantly  growing.  The  final  training  is 
likely  to  be  done  in  France  under  the  same 
weather  conditions  as  will  be  encountered  in 
fighting,  the  field  at  Avord  being  suggested 
for  the  bulk  of  this  work.  This  is  said  to  be 
an  excellent  field  and  to  have  a  capacity  suf- 
ficient for  handling  thousands  of  men.  It  is 
a  city  by  itself,  with  workshops  for  repairs ; 
and  in  this  department  it  is  said  Chinese 
workmen  have  been  giving  an  excellent  ac- 
count of  themselvse. 

This  is  one  of  the  ways  in  which  we  can 
help  also,  by  recruiting  the  working  force 
from  our  shops  in  which  similar  work  is 
handled,  such  as  the  better  grade  of  auto- 
mobile shops.  Many  of  the  French  airplane 
shops  are  said  to  be  undermanned,  owing  in 
a  measure  to  the  early  mistakes  of  not  ex- 
empting skilled  mechanics  in  this  line  of 
work.  A  force  of  high-grade  mechanics  sent 
to  France  to  assist  in  airplane  work  would 
not  only  greatly  increase  the  production  of 
machines,  but  would  become  thoroughly  fa- 
miliar with  the  methods  of  the  French  fac- 
tories in  this  work  and  be  of  great  assistance 
in  this  country  in  later  developments  of  the 
air   machines. 

MAKING    AIR    PILOTS 

It  takes  a  special  type  of  man  to  make  a 
high-grade  air  pilot,  and  very  severe  tests 
are  imposed  in  selecting  the  men  for  this 
work.  Some  of  these  tests  seem  unneces- 
sarily severe  and  not  calculated  to  get  the 
right  kind  of  men.  But  this  will  straighten 
itself  out  in  time.  The  cost  of  training  a 
first-class  aviator  is  estimated  at  $4,000,  which 


does  not  include  the  damage  to  machines. 
This  item  has,  however,  been  greatly  reduced 
by  care  and  system  and  is  now  said  to  be  less 
than  I  per  cent,  of  the  training  machines. 

All  preliminary  training  is  done  in  machines 
having  a  double  control,  so  that  an  experi- 
enced pilot  can  be  with  the  student  to  give 
him  confidence  and  to  assume  control  in  case 
of  necessity.  After  the  student  becomes  ex- 
pert enough  to  fly  alone,  he  can  use  single- 
control  machines  that  have  been  returned  from 
the  front  as  showing  signs  of  wear  and  not 
being  quite  up  to  the  mark  for  fighting  ma- 
chines. 

WHERE     TO     APPLY 

For  the  information  of  those  who  are  in- 
terested in  the  flying  corps,  or  "winged  cav- 
alry" as  General  Squires  calls  it,  examination 
boards  have  been  appointed  at  the  following 
places  in  addition  to  the  boards  already  lo- 
cated at  the  older  flying  stations :  Urbana, 
111.,  Austin,  Tex.,  Columbus,  Ohio,  Boston, 
Mass.,     Ithaca,     N.     Y.,    and     Berkeley,     Cal. 


THE  MOUNTAINS  SUSTAINED  BY  FLO- 
TATION. 

The  United  States  Coast  and  Geodetic  Sur- 
vey has  determined  that  the  crust  of  the  earth 
on  which  the  great  mountain  ranges  stand  is 
really  lighter  than  other  portions  of  the 
earth's  surface.  The  mountains  (at  least  in 
the  United  States)  are  not  held  up  above  the 
level  of  the  sea  by  the  rigidity  or  strength  of 
the  earth's  materials  but  they  are  held  in 
place  by  the  fact  that  underneath  them  the 
materials  (in  the  outer  portion  of  the  earth) 
are  lighter  than  normal.  The  higher  the 
mountain  or  the  plateau,  the  lighter  is  the 
material  under  it.  The  principle  is  exactly 
the  same  as  that  involved  in  the  floating  of  an 
iceberg  in  the  ocean.  The  portion  of  the  ice- 
berg which  is  visible  above  the  water  is  held 
up  by  the  large  mass  of  ice,  with  a  density 
lower  than  that  of  water,  in  the  submerged 
portion  of  the  berg.  So,  in  the  case  of  the 
mountain  mass,  the  portion  above  the  sea  level 
is  held  up  by  the  lighter  material  under  the 
mountain,  which  extends  down  to  a  depth  of 
say,  60  miles.  While  the  mountain  is  held  up 
or  floated  by  a  lighter  material  under  it,  the 
bottom  of  the  ocean  is  depressed  because  the 
material  under  it  to  a  similar  depth  below 
sea  level  is  heavier  than  normal. 
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NO    COMPRESSED    AIR    MISSIONARY 
NEEDED 

It  will  be  remembered  that  in  otir  issue  for 
May,  1917,  page  8367,  we  reproduced  two  air 
pressure  record  discs  from  a  pressure  gage 
at  a  Scottish  colliery.  Our  avowed  purpose 
in  reproducing  the  records  was  to  call  atten- 
tion to  the  low  pressure  used  and  to  suggest 
that  pressures  much  higher  would  have  been 
better  practice.  It  appears  that  in  this  case 
we  were  more  wrong  than  right  all  the  way 
through,  as  the  following  letter  shows.  It 
is  thought  that  no  further  explanation  is 
necessary : 

Editor  Compressed  Air  Magazine. 

Sir : — The  critical  note  in  your  May  issue 
referring  to  Compressed  Air  Pressure  Dia- 
grams from  Chapel  Coal  Co.  is  based  on  complete 
misapprehension  of  the  conditions  of  the  Com- 
pressed Air  service  there. 

The  writer  of  the  note  misses  the  point  il- 
lustrated by  the  diagrams,  viz. :  That  the 
Compressing  Plant  which  was  too  small  for 
the  Coalcutters  when  these  Machines  were  op- 
erated without  reference  to  each  other,  was 
amply  large  enough  for  the  required  daily 
output  of  coal  when  the  v/orking  of  the  ma- 
chines was  suitably  arranged  according  to 
time  table.  The  time  table  involved  no  dis- 
advantage in  relation  to  the  working  of  the 
pit,  and  the  simple  device  obviated  any  neces- 
sity for  addition  to  the  compressing  plant. 

It  is  true  that  automatic  control  of  the  air 
pressure  might  have  been  fitted,  but  the  dia- 
gram shows  that  under  the  conditions,  hand 
control  is  quite  effective,  and  that  without 
involving  any  additional  labor  or  other  cost. 
(On  general  grottnds  it  is  unsafe  to  say  of 
an  even  admittedly  inefficient  colliery  plant 
that  it  ought  to  be  scrapped  and  replaced,  be- 
cause the  period  of  prospective  life  of  the  col- 
liery is  an  important  factor  in  the  problem). 

"The  absurdly  low  pressure  apparently  re- 
garded as  satisfactory"  is  in  fact  the  pressure 
most  suitable  to  the  conditions,  and  absurdity 
lies  in  the  suggestion  that  it  should  be  in- 
creased. 

If  the  Coalcutters  in  use  had  been  of  the 
percussive  type  criticism  of  the  low  air  pres- 
sure would  be  valid,  but  the  machines  are  of 
the  Longwall  type,  in  relation  to  which  air  at 
comparatively  low  pressure  is  much  to  be  pre- 
ferred on  the  ground  of  efficiency.    The  Coal- 
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cutters  are  designed  to  work  at  30  to  35  lbs. 
pressure,  and  increase  of  pressure  would  simp- 
ly result  in : 

(a)  Waste  of  power  in  compressing. 

(b)  Increased  proportion  of  loss  from  pipe 
line  leakages. 

(c)  Waste  of  power  by  exhausting  at  high- 
er pressure   from  the   Coalcutter. 

In  Longwall  Coalcutters  weight  is  a  positive 
advantage,  and  there  is  therefore  no  difficulty 
in  making  cylinders  of  diameter  suitable  to 
give  the  required  power  at  low  pressure.  To 
increase  the  pressure  under  these  circum- 
stances would  be  to  reduce  efficiency.  A  num- 
ber of  careful  tests  of  the  ratio  of  square 
yards  undercut  by  machines  per  shift,  to  the 
brake  horse  power  hours  delivered  to  compres- 
sors per  shift,  in  connection  with  Coalcutting 
Plant  at  a  considerable  number  of  collieries, 
have  proved  the  superior  economy  of  compa- 
ratively low  air  pressure  for  this  particular 
service;  higher  pressures  where  installed  have 
later  been  reduced,  with  marked  improvement 
in   economy. 

MAVOR  &   COULSON,   Limited. 
Sam.  Mayor, 
Managing  Director. 

47   Broad   street, 
Mile-End,    Glasgow. 

July  6,   1917. 


PNEUMATIC    DISPATCH    TUBES    IN    A 
FREIGHT   YARD 

The  great  length  of  the  modern  classifica- 
tion yard  introduces  a  serious  problem  for 
the  operating  force  through  the  difficulty  en- 
countered in  securing  adequate  communication 
between  the  several  parts  of  these  large  ter- 
minals. Telephones  supply  the  necessary  fa- 
cilities for  oral  communication  but  the  de- 
livery of  way  bills  and  other  papers  from  in- 
coming trains  to  the  main  yard  office,  usually 
located  at  the  hump,  and  from  the  main  office 
to  the  conductors  of  departing  trains,  has 
been  a  source  of  great  inconvenience  and  no 
small  delay.  As  ordinarily  administered  con- 
ductors must  either  deliver  or  call  for  these 
bills  at  the  hump  office  or  they  are  carried 
by  messengers,  either  method  offering  oppor- 
tvmities  for  serious  loss  of  time,  particularly 
if  one  or  more  bills  are  found  missing  when 
a  train  is  ready  to  leave.  Delays  from  this 
cause  can  easily  amount  to  30  minutes  or  more 
in   each   case. 


The  employment  of  messengers  for  this  pur- 
pose and  the  delays  incident  to  messenger  ser- 
vice have  been  done  away  with  at  the  Gib- 
son yard  of  the  Indiana  Harbor  Belt  and  the 
Clearing  yard  of  the  Belt  Railway  of  Chi- 
cago, by  the  use  of  pneumatic  tubes  connect- 
ing the  general  offices,  situated  at  the  hump, 
with  the  offices  at  each  end  of  the  yard.  At 
the  Gibson  yard  the  installation  consists  of 
lines  of  3-in.  steel  tubing,  running  4,350  ft. 
west  and  4,650  ft.  east  of  the  hump,  laid  3  ft. 
to  4  ft.  underground.  These  tubes  are  open 
at  both  ends.  In  sending,  a  carrier  is  insert- 
ed in  the  terminal,  the  flapper  is  closed,  and 
air  is  admitted  behind  the  carrier  by  press- 
ing a  button,  which  actuates  an  automatic 
control  device  by  means  of  which  the  air  is 
delivered  from  a  low  pressure  storage  tank 
for  a  predetermined  period  sufficient  to  insure 
the  arrival  of  the  carrier  at  the  other  end  of 
the  tube.  This  air  is  supplied  to  the  storage 
tank  from  the  regular  railroad  service,  hav- 
ing a  pressure  of  90  lb.  to  no  lb.  per  sq.  in. 
at  the  compressor.  There  are  three  cylin- 
drical tanks,  one  at  each  sending  point,  that 
is,  at  the  hump  office  and  at  the  east  and 
west  yard  offices. 

At  Clearing  the  tubes  are  4  in.  diameter 
and  besides  the  two  main  lines,  short  leads 
connect  with  the  office  of  the  hump  yard 
master  and  the  switching  tower  at  the  hump. 
As  these  tubes  will  deliver  a  package  a  dist- 
ance of  about  a  mile  in  two  minutes  there  is 
an  obvious  saving  of  time  over  any  form  of 
messenger  service.  At  the  Clearing  yard  this 
saving  is  estimated  at  10  engine  hours  a 
day.  That  is  to  say,  there  is  a  saving  of  that 
amount  in  the  time  of  the  engine  and  train 
crews — say  five  men ;  and  there  is  a  potential 
saving  of  the  per  diem  cost  of  the  cars  in  the 
trains,  the  movement  of  which  is  expedited. 

At  the  Gibson  plant  the  maintenance  ex- 
penses average  $5.97  for  three  months'  time, 
a  figure  which  is  said  to  be  higher  than  nor- 
mal. The  carriers  are  handled  by  the  regular 
clerk  so  that  the  expense  to  be  charged  for 
attendance  is  small.  At  Gibson  the  total  num- 
ber of  carriers  transmitted  in  a  period  of  24 
hours  recently  was  220. 

The  tubes  described  were  installed  by  the 
Lamson  Company,  Boston,  Mass.  The  manu- 
facturer is  now  recommending  the  use  of  mo- 
tor driven  cycloidal  blowers  at  each  ter- 
minal, so  arranged  that  they  run  only  when 
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a  carrier  is  in  the  line.  This  system  is 
said  to  operate  with  a  much  smaller  power 
consumption  than  in  the  case  where  the  air 
is  taken  from  the  regular  yard  air  service. — 
Hallway   Age    Gazette. 


REFRIGERATION  FOR  RIPENING 
FRUIT 

As  paradoxical  as  it  appears,  in  several  cases 
recently  we  have  seen  refrigeration  used  to 
iorce  the  ripening  of  bananas,  says  the  Frur 
Dispatch. 

The  bananas  in  insulated  rooms  were  sub- 
jected to  high  temperature  for  a  few  hours, 
say  78  deg.  for  eight  or  ten  hours;  then  the 
heat  was  turned  off  and  after  a  short  time  cold 
air  turned  in,  gradually  cooling  the  rooms  to  a 
settled  temperature  of  60  to  62  degrees. 

Checking  the  heat  in  the  skin  while  the  inte- 
rior pulp  is  still  warm  and  undergoing  the 
ripening  process  appears  to  bring  quickly  a 
golden  color,  and  the  low  temperature  renders 
the  fruit  firm,  even  if  there  has  been  a  ten- 
dency to  soften  it  by  excessive  heat. 


A  RESUSCITATION  CHART  ~ 

The  Bureau  of  Mines,  Department  of  the 
Interior,  Washington,  D.  C,  has  just  issued  a 
chart  on  the  subject  of  resuscitation  from  gas 
asphyxiation,  drowning,  and  electric  shock. 
This  chart  is  suitable  for  posting  at  the  mines, 
in  police  and  fire  stations,  bathing  houses,  and 
all  industrial  establishments  in  which  there  is 
danger  from  gas  asphyxiation,  drowning,  or 
•electric  shock,  It  shows  the  Schaefer,  or 
prone,  pressure  method  of  artificial  respira- 
tion, which  is  the  latest  and  most  approved 
method  advocated  by  eminent  physiologists  of 
the  countrj'.  The  bureau  is  issuing  this  chart 
in  the  hope  of  inducing  the  adoption  of  this 
■standard  method  of  resuscitation  throughout 
the  country,  and  with  the  hope  that  the  in- 
structions presented  on  the  chart  may  result 
in  the  saving  of  human  life.  Copies  of  this 
chart  will  be  sent  free  of  charge  to  all  persons 
requesting  it  as  long  as  the  edition  remains  in 
stock. 


Great  Britain  has  about  5  per  cent,  as  many 
motor  cars  as  this  country  has,  or  171,607.  New 
York,  Ohio,  Pennsylvania,  Illinois,  Calior- 
nia,  Texas  and  Iowa  each  have  more  cars  than 
has   Great   Britain. 


THE   COMPRESSOR 

HOME-MADE   COMPRESSOR  RIG. 
CHEAP    TIE    TAMPING 

When  the  matter  of  using  pneumatic  tamp- 
ers was  brought  to  the  attention  of  the  San 
Francisco-Oakland  Terminal  Railways,  the 
first  cost  was  a  prime  consideration  owing  to 
the  widespread  need  of  retrenchment.  It  was 
happily  suggested,  however,  that  the  cost  of 
the  compressor,  say  $500  or  more,  could  be 
saved  by  using  some  old  railway  compres- 
sors. 

The  suggestion  was  carried  out  by  mounting 
a  battery  of  six  ii-cu.  ft.  capacity  pumps  on  a 
truck  as  shown  in  the  illustration.  The  actual 
capacity  required  for  the  two  Ingersoll-Rand 
tampers  used  is  only  32  cu.  ft,  but  double 
capacity  was  installed  because  the  old  ma- 
chines were  not  good  for  continuous  service  at 
more  than  50  per  cent,  loading.  These  tampers 
have  proved  particularly  successful  in  tamp- 
ing heavy  special  work.  On  this  railway  the 
machines  have  allowed  six  men  to  do  the  work 
which  formerly  required  sixteen.  Of  the  six 
men  one  is  stationed  to  flag  vehicles  while 
another    handles    the    connection    to    the    trol- 
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ley  wire,  leaving  the  remaining  four  to  do  the 
tamping. 

With  labor  at  $2.50  a  day,  the  relative 
costs  are :  Air  tamping,  $15 ;  hand  tamping, 
$40 — a  saving  of  $25  a  day.  As  a  matter  of 
fact  the  tampers  paid  for  themselves  within 
ten  days.  These  tampers  are  also  used  for 
flat  tamping  of  ballast  in  advance  of  concret- 
ing. They  are  fitted  with  chisels,  when  want- 
ed for  clipping  concrete  and  with  cutters  when 
used  in  stripping  out  asphalt. 


A  SHAFT-SINKING   RECORD 

Since  the  discovery  of  the  United  Verde  Ex- 
tension Mine  the  district  about  Jerome,  Ariz., 
has  received  a  great  deal  of  attention  from 
mining  engineers  and  operators.  Prospecting 
resolved  itself  first  of  all  into  a  question  of 
shaft  sinking,  and  the  development  companies 
formed  were  organized  on  a  basis  permitting 
sinking  a  shaft  to  1,200  or  1,400  ft.  before 
crosscutting  and  drifting  commences.  Under 
these  conditions  it  was  natural  to  look  for 
something  pretty  good  in  shaft-sinking  rec- 
ords, and  the  Gadsden  shaft  is  the  first  one  to 
"draw  blood." 

The  Gadsden  is  a  development  prospect  of 
the  Calumet  &  Arizona  Mining  Co.  It  is  in 
the  mineral  belt  about  iK'  miles  south  and  east 
of  Jerome.  The  work  is  under  the  general 
direction  of  John  C.  Greenway,  general  man- 
ager of  the  Calumet  &  Arizona  at  Bisbee,  and 
J.  K.  Hooper  is  the  superintendent  directly  in 
charge.  It  was  decided  to  open  the  property 
by  a  shaft  to  approximately  the  i,ooo-ft.  level 
before    drifts    were    run. 

The  shaft  is  5  ft.  x  17  ft.  10  in.  in  the 
clear,  divided  into  two  hoisting  compartments 
and  a  pipe  and  manway ;  I2xi2-in.  timbers  are 
used,  and  the  ground  is  broken  about  8x21  ft. 
The  surface  plant  consists  of  a  220-hp.  direct- 
motion  electric  hoist,  an  888-cu.  ft.  Imperial 
belt-driven  compressor  and  full  blacksmithing 
equipment,  including  a  Xo.  5  Leyner  sharp- 
ener. 

By  May  i  the  work  was  well  under  way. 
A  satisfactory  bonus  rate  had  been  worked 
out  by  Mr.  Hooper,  and  the  men  were  in- 
structed to  go  to  it.  For  seven  consecutive 
days  the  shaft  went  down  nine  feet  a  day, 
and  no  part  of  the  work  was  allowed  to  drag. 
The  shaft  was  close  timbered,  guides,  ladder- 
way,  air  and  water  pipes  kept  up  each  day. 
During    the    month    some    time    was    lost    be- 


cause of  power  trouble  and  the  Jerome  strike 
tied  the  work  up  several  shifts ;  in  spite  of  all 
this  a  grand  total  of  202  ft.  was  made  for  the 
month — a  record  which  is  now  a  mark  for  all 
the  properties   in  the   district. 

The  Gadsden  shaft  during  the  record  month 
was  in  limestone,  which  varied  from  a  fairly 
solid  uniform  drilling  rock  to  a  shattered  fitch- 
ery  ground.  The  regular  shaft  round  was  used, 
cut  holes  running  from  10  to  12  ft.  deep.  Five 
IngersoU  Jackhamers  with  %-m.  hollow  hexa- 
gon steel  were  used,  and  no  difficulty  was  ex- 
perienced in  drilling  the  deep  holes,  steels 
being  fitted  with  standard  four-point  bits.  All 
holes  were  loaded  with  40  per  cent,  and  60 
per  cent,  gelatin  powder,  the  60  per  cent,  being 
placed  in  the  bottom  of  the  holes. 

At  the  end  of  the  month  the  shaft  was  in 
excellent  condition,  no  detail  having  been 
slighted. — Eng.    and   Min.   Journal. 


SUCCESS  OF  THE  DRILL  WAGON 

In  the  1916  edition  of  Gillette's  "Handbook 
of  Rock  Excavation,"  comment  is  made  upon 
the  growing  tendency  to  use  very  large  drills 
where  the  surface  of  the  rock  is  comparatively 
level  and  the  holes  comparatively  deep.  A 
level  surface  permits  mounting  the  drilling 
outfit  on  wheels,  enabling  the  drill  to  be  moved 
speedily  from  hole  to  hole. 

It  has  not  been  regarded  as  economic  to  use 
large  drills  (with  5-in.  cylinders,  such  as  are 
designed  for  subaqueous  drilling)  in  drilling 
shallow  holes  or  where  the  surface  of  the  rock 
is  very  irregular.  But  the  recent  economic 
success  of  such  drills  in  deepening  the  chan- 
nel of  the  Mississippi  at  Le  Clair,  Iowa,  known 
as  the  Le  Clair  Canal,  seems  to  warrant  se- 
rious consideration  of  large  drills  even  for 
shallow  holes  and  where  the  rock  surface  is 
rough.  This  work  involves  making  a  rock 
cut  nowhere  more  than  5  ft.  deep,  in  an  un- 
usually "spongy"  limestone  full  of  holes  and 
having  an  uneven  surface.  Air  hammer  drills 
(Jackhamers)  were  tried  at  first,  but  crumb- 
ling rock  clogged  the  bits,  even  when  water 
jets  were  used,  to  such  an  extent  that  they 
were   abandoned. 

The  problem  was  solved  by  mounting  two 
Ingersoll-Rand  slab-back  drills  on  a  flat  car. 
The  mounting  is  somewhat  similar  to  that  on 
a  drill  boat.  Each  drill  is  mounted  in  a  sort 
of  pile-driver  frame,  so  that  it  can  be  raised 
and  lowered  with  a  hoisting  engine,  and  the 
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frame  can  be  moved  laterally  along  a  run- 
way, this  being  30  ft.  long  for  the  two  drills. 
The  flat  car  that  carries  the  drills,  boilers,  etc., 
travels  on  track  sections.  10  ft.  long,  like  a 
steam  shovel.  Each  drill  has  averaged  no  ft. 
per  8-hour  shift.  A  water  jet  was  used  to 
good  advantage. 

The  solving  of  this  problem  of  drilling  eco- 
nomically in  a  very  bad  rock  is  highly  cred- 
itable to  the  engineers  in  charge — Maj.  G.  M. 
Hoffman,  Corps  of  Engineers,  U.  S.  A.,  J.  B. 
Bassett  and  H.  E.  Reeves,  assistant  engineers. 
The  question  that  we  now  raise  is  whether  a 
drill-car  outfit  of  this  kind  is  not  adapted 
for  shallow  drilling  even  where  the  rock  is 
sound.  If  no  ft.  per  drill  can  be  daily  aver- 
aged under  bad  conditions,  it  is  evident  that 
considerably  more  can  be  averaged  under  or- 
dinary conditions.  Probably  in  solid  rock  and 
for  shallow  holes  a  smaller  size  of  drill  would 
serve,  and  in  that  case,  it  might  be  feasible 
to  use  runways  longer  than  30  ft.,  and  per- 
haps provide  a  runway  at  each  end  of  the 
drill  car  so  that  four  or  maybe  six  drills  could 
work   simultaneouslv. 


IMPROVED    PNEUMATIC    HAMMER 

The  half  tone  shows  the  latest  improved 
light  pneumatic  forging  hammer  built  by  H. 
Edsil  Barr,  Erie,  Pa.,  the  latest  improvement 
comprising  an  automatic  gear  which  permits 
continuous  striking  with  a  rapidity  up  to  200 
blows  a  minute.  Compressed  air  at  the  ordin- 
ary shop  working  pressure  of  80  to  90  lb. 
gage  is  used,  the  speed  and  force  of  the  blow 
being  entirely  under  the  control  of  the  oper- 
ator by  means  of  a  foot  lever,  leaving  the 
hands   free   for   manipulating  the   work. 

In  the  design  and  construction  of  the  ham- 
mer the  aim  has  been  to  produce  a  strictly  one 
man  machine  of  maximum  adaptability  and  of 
rugged  and  durable  character.  The  valve  gear 
requires  no  readjustment  or  attention  in  strik- 
ing and  reversing  on  any  thickness  up  to  2 
in.,  and  the  maximum  speed  and  force  of  blow 
automatically  results  on  the  thicker  material 
where  the  heaviest  reduction  and  maximum 
effect  in  working  the  iron  to  the  center  is  re- 
quired. 

Careful  attention  has  been  given  to  every 
detail  both  of  material  and  workmanship,  and 
the  result  is  a  thoroughly  reliable  machine 
as  is  evidenced  by  the  numbers  in  use  and 
the  wide  range  of  work. 


Th'j  maximum  stroke  of  the  hammer  is  10 
in.  The  dies  furnished  are  plain  forging  dies 
of  a  special  tool  steel,  die  temper,  amiealed 
and  then  hardened  on  the  faces,  both  dies  be- 
ing readily  removable  for  substitution  of  spe- 
cial dies  as  may  be  required. 

The  total  weight  of  the  hammer  as  here 
shown  is  1,200  lb. ;  floor  space,  14  in.  by  24  in., 
and  height,  5  ft.  6  in. 


HAMMER     DRILL    RESENTS 
OVERPERSUASION 

Every  accident  teaches  a  lesson,  or  should 
teach  one;  also,  it  occasionally  happens  that 
an  accident  very  efficiently  teaches  a  much- 
needed  lesson,  and  at  the  same  time  comes 
within    the    "Purely    Accidental"    classification 
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of  the  State  mine  inspector.  The  case  of  Ber- 
nardo Ortiz  belongs  to  the  latter  kind.  Ber- 
nardo is  a  machine  man  in  the  mines  of  the 
Phelps  Dodge  Corporation,  at  Morenci,  Ariz. 
Up  until  ten  days  ago,  he  believed  in  the 
time-honored  method  of  pounding  on  the  ma- 
chine with  a  double- jack,  piece  of  steel  or 
any  other  handy  weapon  in  case  the  machine 
refused  to  respond  to  his  expert  touch.  But 
Bernardo  is  not  now  of  that  faith.  Something 
happened  that  suddenly  changed  his  mind. 
The  occurrence  was  this :  He  was  drilling  in 
a  raise  with  a  B.  C.  21  Ingersoll-Rand  stope- 
hamer.  Essaying  to  change  to  a  longer  drill, 
he  found  that  the  steel  was  stuck  in  the  chuck. 
As  per  custom,  he  seized  the  6-lb.  hammer 
lying  by  and  plied  same  with  vim.  For  was 
he  not  working  on  a  contract?  He  brought 
the  hammer  down  on  the  fronthead,  which 
stood  just  a  little  above  the  man's  waist.  At 
the  last  stroke  he  gave  the  machine,  how- 
ever, a  piece  of  steel  about  the  size  of  a  .22 
caliber  bullet  flaked  off  the  edge  of  the  front- 
head  and  entered  the  man's  abdomen,  perfor- 
ating his  large  intestine  and  an  artery.  The 
doctor  found  the  bullet  in  the  neighborhood 
of  the  man's  kidneys,  and  the  patient  is  get- 
ting well.  The  State  mine  inspector  is  satis- 
fied the  accident  was  not  the  company's  fault, 
and  the  operators  are  satisfied  the  Spaniard 
will  not  hammer  the  machine  again. — Eng. 
and   Mining   Journal. 


NOTES 

The  Ingersoll-Rand  Company  announces 
that,  at  a  meeting  of  the  Board  of  Directors 
of  the  Company,  Mr.  J.  H.  Jowett,  formerly 
Generkl  Sales  Manager,  was  elected  Vice- 
President  of  the  Company,  and  that  Mr.  L.  D. 
Albin,  formerly  Assistant  General  Sales  Man- 
ager, was  appointed  General  Sales  Man- 
ager. Mr.  Jowett  and  Mr.  Albin  will  continue 
to  make  the  Company's  New  York  office,  at  11 
Broadway,    their   headquarters. 


The  Du  Ponts,  of  powder  fame,  are  said  to 
have  on  their  payroll,  2,000  chemists,  who, 
among  other  things,  are  conducting  research 
work  preparatory  to  giving  Germany  a  "run 
for  its  money"  in  the  production  of  dyes. 


The  city  of  Pernambuco,  Brazil,  is  install- 
ing a  new  sj^stem  of  street  numbering.  The 
metric   sj'stem   is    used.     If   for   instance   the 


number  of  a  house  is  134,  then  that  particular 
house  is  134  meters  from  a  certain  starting 
point.  The  house  across  the  street  would  be 
135  meters  or  the  nearest  number  to  the  actual 
distance  from  the  starting  point.  There  is  no 
telling  what  the  metric  craze  may  lead  to. 


At  the  cantonment  near  Atlanta,  Ga.,  gas 
furnaces  are  to  be  installed  for  the  production 
of  a  ton  and  a  half  of  peanut  brittle  per  day 
for   the   soldiers    there. 


There  are  450  irrigation  companies  in  Cali- 
fornia, and  it  is  estimated  that  they  will  irri- 
gate a  million  more  acres  in  1917  than  in  1916. 


It  is  believed  that  the  driest  place  in  the 
world  is  that  portion  of  Egypt  between  the 
two  lower  falls  of  the  Nile.  Rain  has  never 
been  known  to   fall  there. 


Fifty  million  barrels  of  fuel  oil  (50,000,000), 
or  nearly  three  times  the  total  production  of 
crude  petroleum  in  Southern  Texas  and  South- 
ern Louisiana  during  the  entire  year  of  1916, 
according  to  Secretary  Daniels,  are  to  be  or- 
dered by  the  United  States  Government  for  the 
use  of   the  navy  alone. 


Argentina  is  developing  oil-fields  in  Pa- 
tagonia and  in  other  parts  of  the  republic.  A 
recent  report  by  the  Argentine  Bureau  of 
Mines  affirms  that  the  petroleum  deposits  of 
Rivadavia  on  the  Patagonian  coast  promise 
to  rank  among  the  most  important  of  the 
world. 


In  June,  1914,  aluminum  sold  for  17.5  cents 
per  pound.  During  the  war  the  price  has 
gone  up  to  60  cents  on  account  of  its  dem- 
onstrated value  in  the  making  of  explosives. 
Mr.  Arthur  Y.  Davie,  president  of  the  Alumi- 
num Company  of  America,  has  offered  to  sup- 
ply the  U.  S.  Government  with  all  the  alum- 
inum it  needs  at  27.5  cents  per  pound. 


The  air  in  water  is  undoubtedly  one  of  the 
causes  of  the  rusting  of  water  pipe.  Mr.  H. 
R.  Holmes,  an  engineer  of  Pensacola,  Fla., 
proved  that  an  excessive  amount  of  air  in  the 
water  was  the  cause  of  an  unusual  rapidity 
of  corrosion  of  pipes.  The  corrosion  was 
so  rapid  that  it  had  been  attributed  to  elec- 
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trolysis,  but  Mr.  Holmes  not  only  showed  that 
no  appreciable  electric  currents  existed  but 
that  the  corrosion  of  the  pipes  was  mostly  on 
the  inside  and  at  the  top  where  air  bubbles 
were  liberated.  Water  drawn  from  a  faucet 
into  a  glass  liberated  bubbles  of  air  in  abun- 
dance. 


Two  ears  of  corn  a  year  per  acre  were  paid 
by  the  Lehigh  Coal  Co.  in  1792  and  following 
years    for    the    lease    of    large    areas    of    coal 


land.  The  bulk  of  the  coal-bearing  lands  were 
patented  by  the  State  of  Pennsylvania  irom 
1795  to  about  1816,  the  payments  made  by  the 
grantees  being  $2  to  $4  per  acre.  During  the 
40's  and  50's  of  the  last  century  $50  per  acre 
was  a  good  price,  but  by  1875  the  value  of  the 
best  land  had  risen  to  $500  an  acre.  This  value 
rapidly  increased  until  at  the  present  time  $3,- 
000  per  acre  is  considered  only  a  fair  price 
for  good  virgin  coal  land,  and  but  little  of  this 
has  come  on  the  market  for  years. 
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LATEST  U.  S.  PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

JULY   3. 

1,231,562.  VACUUM  DINNER-PAIL.  Byron  J. 
C.   Brueger,  Ladysmith,  Wis. 

1,211.570.  REGULATOR  FOR  AIR-CONDI- 
TIONING APPARATUS.  Stuart  W.  Cra- 
mer and  William  B.  Hodge.  Charlotte,  N.  C. 

1,231,696.  VACUUM-CLEANER  OR  COM- 
BINED VACUUM-CLEANER  AND  CARPET- 
SWEEPER.  Bernard  John  Bouwmeester, 
Grand   Rapid.s,   Mich. 

1,231.705.  APPARATUS  FOR  REGULATING 
THE  HUMIDITY  AND  TEMPERATURE  OF 
AIR.      Willi-s  H.   Carrier,   Buffalo.   N.   Y. 

1.231.777.  CUSHION  PNEUMATIC  HEEL.  Os- 
car Mussinan,   New  York,   N.   Y. 

1.231.778.  PNEUMATIC  GRAIN  ELEVATOR 
AND  SEPARATOR.  Charles  P.  Nail,  Minne- 
apolis, Minn. 

1,231,866.     MILK-AERATOR.      Michael    Duvall, 

Lincoln,  Wis. 
1,232,111.     ROCK-DRILL.     Michael   Smith,   Bis- 

1,232.146.      MANUFACTURE  OF  ICE.    .William 

P.   Wiemann.   Pittshurierh,   Pa. 
1,232,202.     AIR-COMPRESSOR.  Emmet       J. 

Brown,  Terre  Haute,  Ind. 


1,232,235.  HOLLOW-DRILL  STEEL-PUNCH- 
ING MACHINE.  Thomas  Davies,  Jerome, 
Ariz. 

1,232,393.  AIR  LIFT-PUMP.  John  S.  Piper, 
Lawrenceville,  111. 

JULY   10. 

1,232,475.  SAFETY  ATTACHMENT  FOR  AIR- 
BRAKE SYSTEMS.  Eugene  Arrington,  Ridge- 
Iv.   yv.   Va. 

1,232,494.  APPARATUS  FOR  THE  MANU- 
FACTURE OF  GLASS.  James  A.  Chambers, 
Pittsburgh,   Pa. 

1.232.506.  APPARATUS  FOR  ATOMIZING 
HYDROCARBON  FUELS.  Anthony  Costa, 
Cleveland,  Ohio. 

1,232.557.  FLUID-CONTROLLING  VALVE 
FOR  GOVERNORS.  Henry  D.  Johnson,  Dum- 
fries, Va. 

1.232,585.  PNEUMATIC  HAMMER.  Arthur  J. 
McQuaide.    Canton,    Ohio. 

1,232.618.  SPRAYING  OR  ATOMIZING  DE- 
VICE.    Walter  J.   Smart.  New  York,  N.  Y. 

1,232.640.      FEEDING    AND     BURNING    FINE. 
FUEL.     Walter  D.  Wood,  New  York,  N.  Y. 
James  W.  Lvnch.  East  St.  Louis,  111. 

1,232,703.  BOTTLE-BLOWING  MACHINE. 
James  W.  Lvnch.  East  St.  Louis,  111. 

1,232.726.  PNEUMATIC-TIRE-TUBE  VALVE. 
Sidney  C.   Sladden,   New  York.  N.  Y. 

1,232,787.  FLUID-PRESS  FOR  RUBBER 
FOOTWEAR.      John   R.   Gammeter,   Akron,   O. 

1,232.797.  FLUID-PRESSURE-CONTROLLED- 
REVERSING-GEAR.  Theodore  A.  Heden- 
dahl,  Denver,   Colo. 
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1,233.177.     VISCOSIMETER.  Charles  H.  Briggs. 
Minneapolis.  Minn. 

1.  A  viscosimeter  for  measuring  the  rate  of 
flow  of  material  under  a  predetermined  suction 
thereon,  comprising  a  test  tube  having  a  free 
open  end  adapted  to  be  placed  against  the  ma- 
terial to  be  tested,  means  for  producing  a  pre- 
determined diminution  of  pressure  in  the  test 
tube,  whereby  the  material  is  drawn  into  the 
same,  and  a  graduated  scale  associated  with  the 
test  tube  for  measuring  the  viscosity  of  the  ma- 
terial. 

1,233,275.     AIR-COMPRESSOR.       Charles     Vol- 
ney  Kerr,  East  Orange,  N.  J. 
JULY   17. 
1,233.336.     PNEUMATIC      PLAYER.        Charles 

Freborg.   Kankakee.    111. 
1,233,367.      PNEUMATIC  DEVICE  FOR  PLAY- 
ER-PIANOS.    Otis  M.  Kennedy,  Philadelphia, 
Pa. 
1,233,408-9.     VACUUM-CLEANER.        John      W. 

Shanahan.  Grand   Rapids,   Mich. 
1,233,410.      MACHINE    FOR     CLEANING     TO- 
BACCO-PIPES AND   THE   LIKE.      Frederick 
Hudson  Shepherd  Shepherd,  London,  England. 


1.  In  valve  construction,  the  combination  of 
a  flat  annular  valve  of  limited  thickness,  a  valve- 
seat-forming  member  having  an  annular  shoul- 
der to  form  a  seat  for  the  valve  at  its  inner  edge, 
another  annular  seat-forming  member  having 
also  a  shoulder  which  is  concentrically  spaced 
frgm  the  shoulder  first  mentioned  to  form  a  port 
between  them  and  constituting:  a  seat  for  the 
valve  near  its  outer  edge,  springs  to  hold  the 
valve  to  these  seats,  a  valve  head  provided  with 
openings  and  means  to  attach  the  seat-forming 
members  to  this  head. 
1,233,696.     FLY-CATCHER.       Harry     Pakeman, 

Columbus.  Ohio. 
1,233,723.       DRILL-SHARPENER.      William    A. 

Smith,  Denver,  Colo. 
1,233,844.      AIR-STRAINER      FOR      AIR-COM- 
PRESSORS.    Nelson  T.  Cline,  Pittsburgh,  Pa. 
1,233,923.      PNEUMATIC      VALVE      MECHAN- 
ISM.    Richard  T.   Schriber,  Guss  George,  and 
AVilliam  H.  Meacham,  Alton  Park,  Tenn. 
1,233,928.      HAND-CONTROLLED        VACUUM- 
CLEANER.     Howard  Small,  Wyncote,  Pa. 
1.233,944.     AIR-GUN.  Adolph  Wissler,  St.  Louis, 
Mo. 
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1.233.438.  SELF-PACKING  FLUID-PRESSURE 
DEVICE.  Luis  Salles  Barengueras,  Habana, 
Cuba. 

1.  In  a  fluid  compression  device  the  combina- 
tion of  a  cylindrical  casing,  a  piston  movable  in 
the  casing  and  without  friction  or  contact  there- 
with, the  wall  of  the  piston  being  provided  with 
a  plurality  of  waved  grooves,  whereby  a  pack- 
ing is  effected  between  the  piston  and  the  casing 
-on  compression  of  the  fluid  on  one  face  of  the 
piston  by  the  production  of  counter  currents  in 
the  fluid. 

1,233.460.       AIR-COMPRESSOR     FOR     INTER- 
NAL-COMBUSTION   ENGINES.      Guido    For- 
naca.   Turin.   Italv. 
1,233.555.      APPARATUS        FOR        CLEANING 
AND  HEATING  AIR.     William  F.  Cox,  Dan- 
ville. Va. 
1,233,581.      ROTARY    COMPRESSOR     OR     EX- 
HAUSTER.    John  Johnston,  London,  England. 
1,233.594.      AIR-PRESSURE    -    LIMITING    DE- 
VICE.    James  H.  Mitchell.  Denver,  Colo. 
1,233.668.      MILKING-MACHINE.        Arthur      V. 
Hinman,   Oneida,   N.   Y. 

1.  In  a  milking  machine,  a  power-driven  indi- 
vidual vacuum  pump,  a  vacuum  pail  connected 
to  be  exhausted  thereby,  teat  cups,  and  means 
lor  producing  pulsations  in  the  cups  by  the  move- 
ment of  the  pump  piston,  whereby  the  milk  is 
drawn  from  the  cow  into  the  pail. 
1,233,693.  COMPRESSOR.  Edwin  M.  Niebling, 
Cincinnati,  Ohio. 


1,233,948.  VACUUM-CLEANER.  Morris  S. 
Wright,  Worcester,  Mass. 

1,233,982.  AERONAUTICAL  MACHINE.  Frank 
Clark,  Throop.  Pa. 

1,233,991.  SUCTION-CREATING  APPARA- 
TUS.    Philippe  L.  Des  Jardins,  St.  Louis,  Mo. 

1,234,062.  AIR-PISTOL.  Charles  W.  Matz  and 
Clyde   H.   Hale,    Evanston.   111. 

1,234,095.  VACUUM  CLEANING  APPARA- 
TUS.    John  J.  Duffie,  Berkeley,  Cal. 

1,234,097.  ROCK-DRILL.  George  H.  Oilman, 
Claremont,  N.  H. 

JULY   24. 

1,234,130.  ELECTRICALLY  -  DRIVEN  TIRE- 
INFLATING  PUMP.  Benjamin  S.  Cart- 
wright,  Oelrichs,  S.  D. 

1,234,214.     INSECT   -  ERADICATOR.        Mercer 
Reynolds,  St.  Elmo,  Tenn. 
An    insect    eradicator    comprising    a    complete 

circuit    for   air   with   means   for   forcing   the    air 

through    the   circuit,    means   for   drying   the   air, 

means  for  heating  the  same,  conveyer  means  in 

the  circuit  for  the  passage  of  the  material  to  be 

treated    and    means    for   filtering   the    air    on    its 

passage  to  the  air  forcing  means. 

1,234,281.  PNEUMATIC  CONVEYER.  Charles 
H.   Burton,  Washington,  JX  C. 

1.234,378.  AIR-BRUSH.  Charles  H.  Parkin, 
Cleveland,  Ohio. 

1,234,446.  PORTABLE  BLOWER.  Horace  E. 
Clark,  Kirkwood,  Ga. 
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1,234.505.  GAS-VOLUME  STANDARD  FOR 
TESTING  VOLUME  -  MEASURING  APPA- 
RATUS FOR  GAS.  Marcu-s  H.  Stillman, 
Washington.  D.  C. 
1.234.560.  PNEUMATIC  MOTOR  FOR  FLUE- 
CUTTERS.  Harvey  D.  Palmer,  Topeka,  Kans. 
1,234.598.      SUCTION-MACHINE.       John   Wynn, 

Jr.,  Canton.  Ohio. 
1.234.684.      COMPRESSION-PUMP.       Edwin    M. 
Niebling,  Cincinnati.  Ohio. 

1.  In  a  compressor,  the  combination  of  a  cyl- 
inder, valve-controlled  gas-outlets  in  each  of  its 
•ends,  pistons  coupled  together  with  a  space  be- 
tween them,  reciprocating  between  these  ends, 
a  central  inlet  midway  between   the  ends  of  the 


cylinder  to  admit  gas  at  low  pressure  to  the 
cylinder-space  between  the  pistons,  an  addi- 
tional inlet  between  this  central  inlet  and  each 
end  of  the  cylinder  to  admit  gas  at  high  pres- 
sure into  each  of  the  spaces  between  each  end 
of  the  cylinder  outside  of  each  piston,  openings 
in  each  piston  to  permit  gas  from  the  space  be- 
tween the  pistons  to  pass  into  the  spaces  outside 
of  them  and  between  them  and  the  ends  of  the 
cylinder  and  spring-actuated  valves  to  control 
these   openings. 

1,234,697-8.  APPARATUS  FOR  REMOVING 
STEMS  PROM  FRESH  FRUIT.  John  B. 
Foote,  Oak  Park,  111. 
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1.  Apparatus  for  stemming  fruit  comprising  a 
runway  having  a  substantially  smooth  surface 
on  which  the  fruit  is  free  to  roll  and  which, 
when  struck  by  the  stems  of  the  fruit  will  sever 
them,  the  runway  being  formed  so  the  fruit  will 
roll  without  being  crushed,  and  fluid  means  un- 
der pressure  for  propelling  the  fruit  through  the 
runway. 

JULY  31. 

1,234,850.  COMBINED  VACUUM  -  CLEANER 
AND  BLOWER.  Ernest  L.  B.  Zimmer,  Oak- 
land. Cal. 

1,234.908.  VALVED  AIR-PUMP.  Jesse  E.  Kep- 
pel,  St.  Louis,  Mo. 

1,234.935.  SAUSAGE-STUFPER.  John  M.  Pet- 
erson.  Chicago.   111. 


behind  the  tail  of  the  shield  against  the  lining 
and  the  wall  of  the  boring,  compacting  said  ma- 
terial to  at  once  support  the  surrounding  ground. 
1,235.294.       APPARATUS       FOR        CLEANING 

DEEP    WELLS.       George     W.     Deats,    Forth 

Worth,   Tex, 

1.235.316.  AUTOMATIC  SIPHON-REGULA- 
TOR. Charles  H.  Henderson,  Port  Orchard, 
Wash. 

1.235.317.  BOILER-TUBE  CLEANER.  Sam- 
uel J.  Herman,  Detroit,  Mich. 

1.  The  combination  with  groups  of  tubes  ar- 
ranged in  adjacent  rows  with  baffle  plates  inter- 
mediate the  adjacent  groups  at  one  side  of  the 
row.  of  a  blower  tube  extending  between  rows 
transversely  of  said  groups  and  parallel  to  said 
baffles,    jet   nozzles   upon    opposite    sides   of   said 
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1,234,949.      REMOTE    CONTROL    MEANS    FOR 
WATER-HEATERS.      Elmer    S.    Stack,    West 
Somerville,    Mass. 
1,235,095.      INFLATABLE     SURGICAL     PACK- 
ING.    Augustus  L.  Beck,  New  Rochelle,  N.  Y. 
1.     A  pneumatic  packing  for   the  purpose   de- 
scribed  comprising   a   closed    flexible   bag   whose 
shape    is   conformed    to    the    nasal    chamber   and 
having  comparatively  resistant  ends,  and  an  in- 
flating tube  leading  into  one  end  of  said  bag. 

1.235.120.  LIQUID    -    MEASURING      DEVICE. 
Frederick  William  Delanoy,  Alameda,  Cal. 

1.235.121.  FURNACE-GRATE.      Henry    L.    Do- 
herty.   New  York,   N.   Y. 

1,235.174.      PNEUMATIC  SEPARATOR.      Milton 

F.  Williams,  St.  Louis,  Mo. 
1,235,233.  METHOD  OF  TUNNEL  CONSTRUC- 
TION. John  F.  O'Rourke,  New  York,  N.  Y. 
5.  The  method  of  constructing  tunnels  con- 
sisting in  making  a  tunnel  boring  for  a  shield, 
erecting  a  tunnel  lining  within  the  tail  of  the 
shield,  advancing  the  shield  along  said  lining, 
and  blowing  a  current  of  air  carrying  loose  sol- 
id material   into  the  space  outside  of  the   lining 


blower  tube  dissimilarly  distributed,  the  nozzles 
on  one  side  covering  the  area  of  each  entire 
group  of  tubes  and  the  nozzles  on  the  opposite 
side  being  limited  to  a  portion  of  each  group 
and  avoiding  the  baffles,  and  means  for  rota- 
tively  adjusting  said  blower  tube  limited  to  a. 
partial  revolution  thereof. 
1,235,406.        PNEUMATIC     FEEDER.        Samuel 

Williams,  Elk  City,  Okla. 
1,235,410.      SANDING      DEVICE      FOR      VEHI- 
CLES.    Henry  Adam  Alhelt  and   John  Anton 
Boyken,  New  York,  N.  Y. 
1,235,486.      COTTON  -  PICKER.     Oscar  D.  Kille- 

brew,  Richmond,  Va. 
1,235,4  99.  PNEUMATIC  BLANK-TRANSFER- 
RING MECHANISM.  Melville  E.  Peters, 
George  H.  Fath,  and  Albert  F.  Miller,  Denver, 
Colo. 
1,235,500.  AUTOMATICALLY  -  OPERATING 
BLANK  OR  LABEL  FEEDING  MECHANISM 
FOR  BLANK-GUMMING  MACHINES.  Mel- 
ville E.  Peters,  George  H.  Fath,  and  Albert  F_ 
Miller,  Denver,  Colo. 
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FIG.  I.     AIR  LIFTS  AT  SAVANNAH   SUGAR  REFINERY 


THE     AIR     LIFT     RUNS     SAVANNAH'S 
GREAT    SUGAR    REFINERY 

A  new  sugar  refinery  at  Savannah,  Ga., 
with  a  capacity  of  1,000,000  pounds  of  sugar 
a  day,  has  been  built  in  record  time  by  West- 
inghouse,  Churck,  Kerr  &  Company,  for  the 
Savannah  Sugar  Refining  Corporation.  It  is 
located  on  the  bank  of  the  river  about  8 
miles  above  the  city  with  docks  at  which  its 
cargoes  of  raw  sugar  are  received  direct 
from  Cuba. 

Savannah  is  now  regarding  this  plant  as 
its  greatest  industrial  asset,  not  only  for  its 
own  intrinsic  value  to  the  city,  but  for  its 
attracting  to  the  same  location  of  many  other 
important  industrial  installations,  with  the 
accommodations  for  a  large  population  of 
workers  w-ho  must  live  in  the  vicinity. 

The  enterprise  is  written  up  in  a  complete 
and  interesting  manner  in  a  recent  issue  of 
the  Manufacturers'  Record,  of  Baltimore,  from 
whose  pages  our  illustrations  are  reproduced. 
We  can  give  our  attention  to  only  one  fea- 
ture of  the  plant,  which  is   its  effective  pro- 


vision for  an  adequate  and  reliable  water 
supply.  The  requirement  was  for  10,000,000 
gallons  per  day,  a  volume  equal  to  the  en- 
tire normal  consumption  of  the  city  of  Savan- 
nah. As  the  water  was  to  be  pumped  from 
the  river  steam  pumps  would  naturally  first 
be  thought  of,  but  as  the  main  power  house 
was  2,000  feet  from  the  river  the  distance 
would  be  too  great  for  steam  piping,  and  it 
would  have  been  necessary  to  install  a  sep- 
arate boiler  plant  near  the  pumps. 

It  was,  however,  perfectly  feasible  to  trans- 
mit compressed  air  the  required  distance,  and 
accordingly  air  lifts  of  the  Ingersoll-Rand 
type  were  installed  with  an  Imperial  com- 
pressor in  the  power  house  to  supply  the  air, 
and  a  pipe  line  from  there  to  the  wells. 

Fig.  I  shows  the  essential  features  of  the 
air  lift  installation,  the  view  being  taken  from 
the  sugar  dock  where  the  cargoes  are  re- 
ceived. In  the  middle  foreground  is  a  per- 
manent cofferdam  enclosure  in  which  the  six 
independent  lifts  are  located.  For  each  of  the 
lifts  a  16  in.  pipe  was  sunk  to  a  depth  of  70 
feet.     The    pipe   when    sunk   to   the    required 
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FIG.    2.       FLUME    AND    FILTER    RESERVOIRS 


depth  was  cleared  of  sand  and  the  bottom 
was  pUigged  tight  with  a  body  of  concrete. 
This  then  constituted  a  well  always  full  of 
water  flowing  in  from  the  bed  of  the  river 
at  the  top  of  the  well.  Into  each  well  was 
then  placed  and  securely  supported  a  9  in. 
water  delivery  pipe  with  a  foot-piece  ex- 
tending nearly  to  the  bottom  of  the  well.  A 
2  in.  air  pipe  carries  the  air  down  the  well, 
where  it  enters  the  water  delivery  pipe  and 
the  bubbles  of  air  are  distributed  through 
the  column  of  water  all  the  way  to  the  top 
thus  levitating  the  column  of  water  so  that 
it  continuously  rises  and  flows  away  into  the 
flume  and  is  continuously  displaced  by  the 
"solid"  water  of  the  well  flowing  in  at  the 
bottom.  The  flow  continues  night  and  day 
as  long  as  the  supply  of  air  is  maintained. 
At  the  right  of  the  picture  is  a  large  air 
receiver  to  equalize  slight  fluctuations  of  air 
pressure.  At  the  left  end  of  the  receiver  is 
seen  the  main  air  pipe  with  the  vertical  pipes 
leading  to  the  several  wells.  In  each  of  these 
pipes  is  seen  a  2  in.  stop  valve  for  controlling 
the  flow  of  air  or  for  shutting  off  either 
well,  when,  as  is  generally  the  case,  all  are 
not  required.  The  flume  into  which  the  water 
is  delivered,  12  ft.  above  the  surface  of  the 
river,  is  seen  extending  to  the  extreme  left 
of  the  picture,  and  in  Fig.  2  is  seen  the  end 
of  the  flume  and  one  of  the  settling  tanks 
into  which  the  water  is   delivered. 

Here  the  water  is  chemically  treated  to 
cause  the  settling  of  mud  and  silt,  and  is 
then  pumped  by  steam  pumps  to  sand  filters 
on  top  of  the  refinery  buildings.  Coming  out 
of  these  clear  and  pure  it  is  heated  and  con- 


verted into  vapor  for  the  vacuum  pans,  and 
is  used  in  large  quantities  for  washing  the 
boneblack  through  which  the  sugar  is  filtered. 
The  water  also  is  used  for  the  battery  of 
13  steam  boilers. 

It  will  readily  be  seen  that  the  air  com- 
pressor which  animates  the  air  lifts  is  thus 
the  heart  which  supplies  continuous  impulse 
to  the  entire  establishment.  It  is  not  a  for- 
midable affair  and  is  little  suggestive  of  the 
responsibility  it  bears.  It  is  an  Imperial  X 
Duplex  Steam  Driven  Compressor  with  steam 
cylinders  12  in.  diameter,  air  cylinders  21  in. 
diameter  and  a  stroke  of  16  in.  It  runs  nor- 
mally at  170  revolutions  per  minute,  with  a 
piston  displacement  or  nominal  free  air  ca- 
pacity of  2171  cu.  ft.  per  minute,  at  30  lb.  gage 
pressure. 

Under  the  direction  of  Mr.  O.  L.  Merkt, 
engineer  in  charge,  the  air  lift  system  was 
tried  one  day  in  June  and  turned  out  within 
the  time  more  than  the  10,000,000  gallons  of 
water  required. 

In  addition  to  the  air  lift  above  described 
the  engineers  also  sunk  an  artesian  well  550 
feet  deep,  with  an  air  lift  flow  of  400  gal- 
lons a  minute.  This  artesian  water,  which 
is  too  "hard"  for  boilers  and  vacuum  pans, 
is  used  for  washing  the  refined  sugar  and 
for  drinking  purposes. 


The  railroad  connecting  Chili  and  Bolivia, 
which  crosses  the  Andes  14,105  feet  above  sea 
level,  provides  oxygen  chambers  in  which  pas- 
sengers can  get  relief  from  the  rarefied  air 
of  the  high  altitudes. 
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riRILI.IX(,     FIVE-IXCH      HOLES     FOR 

FIVE-INCH    HOLES    MADE    WITH 
HAMMER   DRILLS 

BY    H.    L.    HIi  KS 

The  reconstruction  and  enlargement  of 
three  dams  at  Big  Creek,  Fresno  county,  Cal- 
ifornia, to  provide  additional  storage  capacity 
is  marked  by  a  method  of  anchoring  the  new 
concrete  to  the  original  rein  forced-concrete 
structure  of  dam  2,  which  required  drilling 
a  large  number  of  shallow,  large-diameter 
holes. 

The   construction    work    is    being   conducted 


D.\M    REINFORCEMENT 

by  the  northern  division  of  the  Southern  Cal- 
ifornia Edison  Co.,  whose  chief  engineer,  R. 
C.  Starr,  devised  a  plan  of  using.6-ft.  lengths 
of  30-lb.  rail  as  ties,  setting  them  vertically 
into  the  stepped  back  of  the  existing  dam. 
This  necessitated  the  drilling,  at  close  inter- 
vals, of  5-in.  holes  3  ft.  deep.  In  fact,  the 
practical  success  of  the  whole  system  was  de- 
pendent upon  the  possibility  of  drilling  with 
rapidity  and  at  reasonable  cost  the  large  num- 
ber  of   holes    required. 

Owing  to  the  unhandy  location  of  the  holes 
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LEYNER    DRILL    SHARPENER   AT   BIG   CREEK   DAM 


to  be  drilled,  it  was  out  of  the  question  to 
use  the  heavy  tripod-mounted  piston  drills 
usually  employed  for  putting  down  large-di- 
ameter holes.  E.  L.  Fox,  superintendent  in 
charge  of  the  drilling,  placed  his  faith  in  the 
ability  of  unmounted  hammer  drills  to  carry 
out  the  work,  although  nearly  all  the  drill  man- 
ufacturers were  of  the  opinion  that  it  would 
not  be  possible  to  handle  bits  as  large  as  5  in. 
in  diameter  because  of  the  large  number  of 
very  hard  boulders  which  would  be  encount- 
ered embedded  in  the  concrete.  After  exper- 
imenting with  various  kinds  of  bits  and  differ- 
ent machines,  Mr.  Fox  finally  selectel  Leyner- 
Ingersoll  drills  for  this  heavy  duty,  they  hav- 
ing shown  from  30  to  40%  greater  speed  than 
others. 

Eight  drills  are  in  use,  of  the  type  ordinarily 
used  in  tunnel  driving  on  a  column  or  bar 
mounting.  The  drills  have  been  fitted  for  this 
work  with  special  handles  and  are  operated 
by  two  men  as  hand  hammer  drills.  Standard 
l^-in.  solid  round  steel  is  used  with  5-in. 
bits.  The  Leyner  water-feeding  device  has 
been  dispensed  with  and  the  holes  are  drilled 
dry,  the  cuttings  being  cleaned  out  by  means 


of  an  auxiliary  blowpipe.  The  average  drill- 
ing time  for  a  3-ft.  hole  is  20  minutes. 

The  duty  on  the  drills  is  severe,  and  to  re 
lieve  the  strain  as  much  as  possible  a  Leyner 
sharpener  (Fig.  2)  fitted  with  special  dies  to 
handle  the  large  bits,  was  installed.  Absolute 
gage  perfection  secured  in  this  way  relieves 
the  drill  rotation  inechanism  of  excessive  wear 
and  has  largely  eliminated  loss  of  time  due  to 
stuck  steels. 

When  all  the  holes  have  been  drilled  the 
lengths  of  rail  will  be  grouted  in  and  the 
forms  set  for  pouring  the  new  concrete. — 
Engineering  News  Record. 


HOW  IT  FEELS  TO  BE  GASSED 

BY    AN    ENGLISH    OFFICER 

"It  was  somewhat  over  a  year  ago  that  we 
put  up  four  mines  right  under  the  enemy's 
front  line.  I  was  not  in  the  line  that  night, 
as  I  had  been  relieved  three  days  before,  but 
the  officers  not  on  shift  all  went  up  to  high 
ground  a  mile  or  so  behind,  and  saw  them  go 
up.  The  drives  were  all  in  clay,  and  not  a 
stick  of  timber  put  in  to  support  either  roofs 
or  sides ;  4  ft.   high  and  2  ft.   wide,   regular 
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'rabbitburrows,'  as  we  call  them,  and  we 
'rushed'  them  at  the  rate  of  30  ft.  a  day,  an 
eight-hour  shift  doing  10  ft.  Of  course,  all 
the  dirt  had  to  be  carried  out  in  sand  bags, 
and  put  over  the  parapet  at  night.  The  In- 
fantry in  our  lines  carried  out  a  bombing 
raid,  but  the  damage  done  was  so  great  that 
they  only  got  three  prisoners.  All  the  enemy 
in  the  front  line  of  that  section  at  the  time 
seemed  to  have  been  killed,  and  the  trenches 
absolutely  obliterated,  so  it  was  quite  a  suc- 
cessful 'stunt'  The  prisoners  say  that  there 
were  over  150  men  in  these  trenches  at  the 
time  of  the  explosion.  In  one  of  our  saps 
we  broke  into  a  German  sap  which  they  were 
working.  We  had  interpreters  down  to  listen 
to  what  they  were  saying,  and  one  afternoon 
one  of  them  came  down  and  shouted :  'Where 
are  you,  Hans?'  first  in  German  and  then  in 
English.  It  rather  frightened  our  men,  till 
we  found   that  they  both   spoke   English. 

"Now  after  an  afYair  like  that,  one  may  ex- 
pect reprisals.  I  reached  the  shaft,  and  met 
an  Infantry  officer  who  had  had  a  look  in, 
hearing  my  fellows  moaning,  and  he  and  his 
sergeant  were  gassed  on  the  first  step.  I 
posted  a  sentry,  with  orders  on  no  account 
to  let  any  one  down  until  my  return,  and  hur- 
ried of?  to  get  my  mine  rescue  apparatus.  The 
mine  rescue  station  is  about  250  yards  away. 
I  put  on  my  set,  and  took  the  man  who  was 
in  charge  of  the  proto  station  (a  trained  man) 
with  me;  also  a  rope.  Adjusted  my  gear 
when  I  reached  shaft  head ;  told  the  Infan- 
try to  haul  when  I  pulled  three  times  on  the 
rope.  The  first  man  was  in  about  100  ft.  I 
hitched  the  rope  round  him,  and  pulled  three 
times.  I  put  my  hands  under  the  man's  head, 
to  keep  him  from  being  hurt.  Well,  they 
hauled  him  hand  over  hand  like  a  sack  of 
coals,  and  I,  having  a  proto  set  weighing  35 
lb.  on,  and  holding  up  his  head  and  shoulders, 
was  simply  dripping  with  perspiration  when 
I  got  to  the  top.  I  told  them  to  go  on  with 
artificial  respiration,  send  for  an  oxygen  re- 
viving set,  and  keep  him  warm.  I  reached 
No.  2,  and  the  Infantry  hauled  him  out  care- 
fully and  slowly.  No.  3  was  my  corporal,  a 
great  big  chap  with  a  bad  cut  on  the  head  as 
well  as  gassed.  But  he  was  breathing,  though 
'out,'  and  two  others  were  in  the  same  condi- 
tion. By  this  time  I  had  used  up  all  the 
oxygen  in  one  -proto  set.  On  reaching  the 
surface   I   found   that  three   good  proto   men 


liad  arrived,  also  my  Captain  and  another 
Lieutenant.  We  dug  our  man  out,  and  I  ran 
up  to  the  shaft  head  and  told  them  to  haul 
when  I  pulled  three  times.  We  put  him  on 
to  the  mat  and  roped  him  in,  and  pulled  three 
times,  but  they  had  got  mixed  up  somehow, 
and  would  not  start  the  winch ;  so,  as  I  had 
three  good  proto  men  standing  alongside  me, 
I  took  the  risk  and  pulled  my  mouthpiece 
out  for  just  enough  time  to  shout:  'Haul,  you 
fools,  can't  you?'  Directly  I'd  done  this,  I 
regretted  it.  However,  they  hauled,  and  as 
soon  as  the  dead  man  was  clear  of  the  shaft, 
I  sent  my  three  men  up,  and  followed  them 
myself.  I  should  have  liked  to  have  the  rope 
down  for  me,  but  could  not  signal  to  tell 
them.  Every  rung  of  that  ladder  seemed  to 
get  bigger  and  bigger,  till  it  seemed  like 
getting  my  hands  round  a  small  tree,  and 
my  arms  had  gone  stiff,  so  that  I  could  not 
bend  them  at  the  elbow ;  but  I  got  there  all 
right,  and  was  collared  by  the  men  at  the 
winch  as  I  reached  the  top  and  was  just 
dropping  off.  When  I  got  to  the  top  of  the 
incline  I  pulled  myself  together,  and  told  my 
Captain  that  all  the  other  men  (six)  must 
have  been  instantly  killed  by  the  shock  and 
the  fall  of  earth,  and  that  it  would  be  of  no 
use  to  send  any  one  down  again  till  the  CO 
gas  had  cleared.  I  got  to  our  bottom  dug- 
out about  400  yards  away  somehow — with 
assistance.  It  was  then  dark,  and  I  had  been 
under  since  5.15  p.  m.  As  it  was  June,  it 
would,  I  fancy,  be  nearly  10  p.  m.  I  had 
enough  sense  to  tell  them  to  put  an  oxygen 
reviving  set  on  my  mouth,  and  I  remember 
very  little  more  till  I  got  to  the  first  Field 
Dressing  Station,  about  a  quarter  or  half  a 
mile  up  the  trench.  Here  I  was  given  hot 
coffee,  which  made  me  very  sick,  and  infer- 
nal smelling  things  were  put  in  front  of  my 
nose.  When  I  had  more  or  less  revived,  I 
was  taken  on  up  the  trenches.  I  found  here 
the  men  who  had  been  gassed,  all  doing  well 
and  able  to  speak,  and  they  started  up  the 
trench  on  stretchers  with  me.  I  shall  always 
remember  that  last  stretch  of  trenches,  for 
it  was  raining  hard  and  I  was  so  cold,  and 
shaking  with  ague.  CO  absolutely  stops  one's 
circulation  for  the  time;  I  was  also  very  sick. 
So  on  to  No.  2  Dressing  Station,  that  is 
where  the  motor  ambulances  pick  you  up. 
Here  my  Company  doctor  met  me,  and  it 
seemed   better   for   me   to  go   to  the   'Savoy,' 
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which  was  only  300  yards  away  from  the  top 
dressing  station,  and  get  warmed  up  with  hot 
water  bottles.  So  our  doctor  took  me  along 
in  the  stretcher,  got  my  clothes  off  himself, 
and  dumped  me  from  the  stretcher  on  to  the 
bed  without  any  mercy,  and  put  two  rum  jars 
of  hot  water  along  with  me.  By  this  time 
it  was  half-past  two  in  the  morning.  I  slept 
more  or  less  till  seven,  and  woke  up  feeling 
quite  fit. 


INDUSTRIAL      OXYGEN      EXPLOSIONS 

In  the  issue  of  Compressed  Air  Magazine 
for  May,  1917,  attention  was  called  to  the  oc- 
currence in  California  the  year  before  of  three 
fatal  explosions  of  oxygen  tanks  within  three 
days  of  each  other,  the  cause  of  the  explo- 
sions being  the  pressure  of  hydrogen  in  the 
tanks  commingled  with  the  oxygen.  Many 
serious  explosions  from  the  same  cause  have 
been  occurring  in  different  parts  of  the  coun- 
try leading  to  various  investigations.  Mr.  Ed- 
ward K.  Hammond,  Associate  editor  of  Ma- 
chinery, has  done  the  industrial  community  a 
valuable  service  in  compiling  up-to-date  infor- 
mation upon  this  important  topic,  and  his  ar- 
ticle is  here  substantially  reproduced. 

TWO  methods  of  oxygex  productiox 

Attention  is  first  called  to  the  fact  that  com- 
mercial oxygen  is  produced  by  two  quite  dif- 
ferent processes.  The  first  is  generally  known 
as  the  liquid  air  method,  which  consists  of 
liquifying  air  by  the  application  of  pressure 
and  reducing  the  temperature,  and  then  sepa- 
rating the  oxygen  from  the  nitrogen  by  taking 
advantage  of  the  difference  in  boiling  points 
of  the  two  liquids.  Oxygen  produced  in  this 
way  cannot  explode  through  the  presence  of 
impurities,  because  these  impurities  are  nitro- 
gen and  other  gases  which  are  chemically 
inert.  The  second  method  of  obtaining  oxy- 
gen is  by  the  electrolysis  of  water,  and  here 
there  is  a  possibility  of  accidents  due  to  hy- 
drogen being  present  in  sufficient  quantity  to 
make  a  mixture  that  is  highly  explosive.  This 
danger  is  theoretical  rather  than  practical,  so 
long  as  the  proper  precautions  are  taken  in  the 
operation  of  electrolytic  generating  plants ; 
but  where  there  is  lack  of  care  in  attending  to 
generators  or  where  the  generators  are  of  un- 
suitable design,  this  danger  may  prove  seri- 
ous. 
range  of  proportions  of  explosive  mixtures 

Theoretically,  the  explosion  of  a  mixture  of 
hydrogen  and  oxj'gen  results  in  the  combina- 


tion of  two  volumes  of  hydrogen  gas  with 
one  volume  of  oxygen;  but  while  this  is  the 
mixture  required  for  a  complete  explosion,  ex- 
perience has  shown  that  there  is  a  wide  range 
of  mixtures  that  constitute  what  may  be  called 
a  danger  zone,  /.  c,  mixtures  that  may  ex- 
plode with  violence  under  certain  conditions. 
This  question  was  considered  of  sufficient  im- 
portance to  warrant  an  investigation  being  un- 
dertaken at  the  Pittsburg  Laboratory  of  the 
Bureau  of  Mines,  where  it  was  found  that 
mixtures  ranging  from  9  per  cent,  of  hydro- 
gen and  91  per  cent,  of  oxygen  up  to  92  per 
cent,  of  hydrogen,  and  8  per  cent,  of  oxygen 
were  likely  to  give  trouble.  This  is  more  liber- 
al than  limits  established  by  the  Davis-Bour- 
nonville  Co.,  Jersey  City,  N.  J.,  a  well-known 
manufacturer  of  welding  and  cutting  equip- 
ments, including  oxygen  generators.  In  this 
company's  laboratories  the  danger  zone  was 
found  to  cover  a  wider  range,  extending  from 
6  per  cent,  of  hydrogen  and  94  per  cent,  of 
oxygen  down  to  97  per  cent,  of  hydrogen  and 
3  per  cent,  of  oxygen.  The  idea  of  this  dan- 
ger zone  will  be  best  understood  by  reference 
to  the  tabulated  figures,  the  brackets  repre- 
senting the  range  of  explosive  mixtures.  Here 


Note — Brackets  inside  the  columns 
represent  range  of  explosive  mixtures, 
as  determined  by  Bureau  of  Mines; 
and  brackets  outside  the  columns 
cover  range  of  mixtures  found  to  be 
explosive  by  the  Davis-Bournonville  Co. 

it  will  be  evident  that  mixtures  of  hydrogen 
and  oxygen  represented  by  the  high  and  low 
limits,  and  all  mixtures  coming  between  these 
limits,  may  be  made  to  explode  under  suitable 
conditions. 

changes  in  electrolytic  generators 
Investigations  conducted  with  the  view  of 
determining  the  cause  of  oxygen  explosions 
that  have  resulted  disastrously  have  led  to 
certain  important  modifications  in  the  design 
of  electrolytic  generators  and  auxiliary  equip- 
ments to  prevent  the  recurrence  of  such  acci- 
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dents.  In  the  operation  of  an 
electrolytic  cell,  decomposition 
of  water  results  in  liberation 
of  hydrogen  at  the  negative 
electrode  of  the  cell,  while 
oxygen  passes  oflF  from  the 
positive  electrode.  The  cells 
are  so  arranged  that  gas  col- 
lected from  each  of  these  elec- 
trodes is  passed  into  contain- 
ers provided  for  the  hydrogen 
and  oxygen,  respectively. 
Should  it  happen  that  the  po- 
larity of  the  generator  is  re- 
versed, it  would  result  in  a  cor- 
responding reversal  of  the  po- 
larity of  the  cells,  so  that 
oxygen  would  be  collected  in 
the  container  provided  for 
hydrogen,  and  vice  versa. 

As  a  matter  of  fact,  this  has 
been  the  cause  of  some  serious 
accidents,  and  a  study  of  the 
subject  led  to  the  provision  of 
safety  devices  which  make  it 
impossible  for  trouble  of  this 
kind  to  occur.  The  safeguard 
consists  of  an  automatic  switch, 
which  makes  connection  with 
the  electrolytic  cells  only  after 
the  generator  has  reached  nor- 
mal speed  and  is  developing  its 
normal  electromotive  force. 
The  necessity  for  this  provision  arises  from 
the  fact  that  at  any  time  when  the  opera- 
tion of  a  generator  is  stopped  there  is  a 
tendency,  while  the  armature  is  still  turn- 
ing over  by  inertia,  for  a  counter-electro- 
motive force  to  be  built  up  in  the  cells.  This 
may  reach  sufficient  proportions  to  overcome 
the  magnetic  force  of  the  field  windings  of 
the  generator,  so  that  when  it  is  again  started 
the  generator  will  operate  with  its  polarity 
the  reverse  of  normal  and  supply  energy  of 
a  correspondingly  reversed  polarity  to  the 
electrolyzers. 

Should  such  a  condition  exist,  it  is  obvious 
that  hjdrogen  would  be  delivered  to  the 
oxygen  gas-holder  and  oxygen  to  the  hydro- 
gen gas-holder,  thus  forming  a  dangerous 
mixture  with  the  gas  already  in  these  hold- 
ers. But  with  the  automatic  swtich  refer- 
red  to,    there    is    no    danger   of   this    trouble, 


FIG.     I.       SW 


ITCHBOARD     WITH     AUTOMATIC     SWITCH    TO   PREVENT 
REVERSAL   OF    POLARITY 

because  the  generator  will  have  assumed  a 
normal  speed  and  developed  its  normal  elec- 
tromotive force  before  the  switch  can  be 
closed  to  allow  current  to  pass  through  the 
cells.  This  method  of  safeguarding  the  con- 
necting of  the  electrolyzers  to  the  power  sup- 
ply makes  it  impossible  for  a  counter-elec- 
tromotive force  in  the  cells  to  overcome  res- 
idual magnetism  in  the  windings  of  the  gen- 
erator. In  the  switchboard  illustrated  in  Fig. 
I,  the  switch  shown  at  A  is  for  making  con- 
nection between  the  generator  and  cells,  and 
is  automatically  closed  by  magnetic  coils  B 
when  the  generator  speed  and  voltage  have 
reached  the  normal  figure.  When  the  elec- 
tric generator  is  stopped,  the  circuit  through 
the  electrolj'tic  cells  is  automatically  broken. 
To  further  assure  against  trouble  from  a 
counter-electromotive  force  in  the  electro- 
lytic  cells    due   to    causes    outside   the   plant, 
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such  as  the  reversal  of  phase  in  the  motor 
supply  circuit,  transposition  of  connections 
at  the  electrolytic  cells,  etc.,  use  is  made  of 
a  polarized  relay  connected  to  a  special  shunt. 
This  provides  for  opening  a  single-pole  relay 
in  the  control  circuit,  and  the  only  way  in 
which  this  circuit  may  be  re-established  is 
to  close  the  relay  by  hand,  provided  the 
polarity  has  been  restored  to  normal.  If  a 
plant  is  equipped  with  this  system  of  control, 
reversal  of  polarity  is  indicated  by  failure 
of  the  electrolytic  cells  to  operate.  It  is  im- 
portant to  note  that  the  generator  used  in 
connection  with  electrolytic  cells  should  be 
of  the  shunt-wound  type,  because  with  com- 
pound-wound generators  there  is  greater  dan- 
ger of  reversal  due  to  the  counter-electromo- 
tive force  in  the  cells  passing  through  the 
series  turns. 

In  addition  to  danger  of  the  generation  of 
explosive  mixtures  of  oxygen  and  hydrogen 
through  a  reversal  of  polarity  of  the  gen- 
■erator,  trouble  may  also  be  experienced 
through  improper  connection  of  the  termin- 
als of  electrolytic  cells.  As  a  matter  of  fact, 
this  was  the  cause  of  a  serious  explosion 
which  occurred  in  St.  Louis  some  time  ago. 
With  the  view  of  preventing  accidents  of 
this  kind,  the  Davis-Bournonville  Co.  and 
other  manufacturers  of  electrolytic  cells  have 
designed  their  electrical  connections  in  such 
a  way  that  it  is  impossible  to  connect  them 
with  the  wrong  polarity. 

FREQUENT  CHEMICAL  ANALYSIS 

There  is  only  one  way  to  be  sure  that  the 
purity  of  oxygen  generated  in  electrolytic 
cells  is  up  to  the  required  standard,  and  that 
is  by  making  chemical  analyses  at  intervals 
of  at  least  two  hours.  As  a  matter  of  fact, 
these  analyses  are  simple  to  make  and  do  not 
call  for  extensive  technical  knowledge  of 
chemistry.  Several  methods  are  employed, 
the  most  common  one  being  that  of  measur- 
ing one  hundred  cubic  centimeters  of  gas  into 
a  burette,  and  then  running  this  gas  into  anoth- 
er burette  in  which  the  hydrogen  is 
burnt  out  by  a  platinum  coil,  which  is  raised 
to  a  red  heat.  The  gas  is  then  returned  to  the 
first  burette  and  again  measured,  the  contrac- 
tion in  volume  expressed  in  cubic  centimeters 
representing  the  percentage  of  hydrogen  in 
the  gas. 

Other  methods  of  determining  the  purity 
of   oxygen   consist   of   running   the   Tieasured 


volume  of  gas  into  a  second  burette  contain- 
ing either  pure  metallic  copper  or  sticks  of 
phosphorous.  Both  these  materials  have  the 
power  to  absorb  oxygen  from  the  mixture  of 
oxygen  and  hydrogen,  and  after  this  absorp- 
tion has  been  completed,  the  hydrogen  is  re- 
turned to  the  burette  and  measured.  The 
contraction  in  this  case  represents  the  per- 
centage of  oxygen  present.  Standard  appar- 
atus can  be  purchased  for  making  all  these 
tests.  In  practice,  it  is  customary  to  get  a 
purity  of  99.7  to  99.8  per  cent,  for  hydrogen 
and  a  purity  of  about  99.5  per  cent  for 
oxygen.  If  the  purity  of  hydrogen  runs  be- 
low 99.5  per  cent,  or  the  purity  of  oxygen  is 
found  to  be  below  99  per  cent,  it  is  consid- 
ered that  the  generator  is  operating  unsatis- 
factorily, and  the  man  in  charge  of  the  sta- 
tion immediately  proceeds  to  look  for  the 
cause.  Where  this  precaution  is  taken,  there 
is  little  danger  of  trouble  from  the  use  of 
electrolytic  oxygen,  because  a  high  factor  of 
safety  is  provided. 

OIL   CAUSING   EXPLOSIONS 

Experience  has  shown  that  in  the  presence 
of  oil  there  is  danger  of  an  oxygen  cylinder 
"exploding"  fror::  Tvhat  Tiay  properly  be 
termed  "spontaneous  combustion"  of  the  cyl- 
inder, although  the  gas  is  pure  oxygen  with- 
out any  trace  of  hydrogen.  This  is  due  to 
the  fact  that  the  action  of  oxygen  under  high 
pressure — usually  about  1,800  pounds  per 
square  inch — results  in  oxidation  of  the  oil, 
thus  raising  the  temperature  sufficiently  to 
start  the  oxygen  acting  upon  the  iron  cylinder, 
which  is  burnt  away  and  allows  the  high-pres- 
sure gas  to  expand  rapidly.  This  could  not 
properly  be  called  an  explosion,  because  an 
explosion  is  usually  understood  to  mean  rapid 
combustion  accompanied  by  rapid  expansion. 
However,  the  condition  that  exists  when  the 
high-pressure  oxygen  is  allowed  to  expand 
suddenly  is  similar  to  a  true  explosion,  and 
the  results  have  been  serious  in  some  cases. 
In  this  connection  it  is  of  interest  to  note  that 
oxygen  produced  by  the  liquid  air  process  and 
oxygen  generated  in  electrolytic  cells  are 
equally  likely  to  give  trouble.  Recently,  the 
statement  was  made  that  this  source  of  trouble 
could  be  eliminated  by  substituting  graphite  as 
a  lubricant  in  place  of  oil,  but  experiments 
conducted  by  the  International  Oxygen  Co., 
the  Davis-Buronville  Co.,  and  others  show  that 
graphite  is  just  as  dangerous  as  oil. 
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Still  another  hypothesis  has  been  advanced 
as  to  a  source  of  danger  from  the  explosion  of 
hydrogen.  Reference  has  already  been  made 
to  the  fact  that  experimental  data  show  that 
there  must  be  at  least  6  per  cent,  of  hydrogen 
in  the  oxygen  to  make  the  mixture  explosive. 
This  refers  to  6  per  cent,  of  hydrogen  uni- 
formly mixed  through  the  entire  volume  of 
oxygen.     Readers  of  Machinery  are  doubtless 


familiar  with  the  so-called  kinetic  theory  of 
gases,  otherwise  known  as  the  theory  of  uni- 
form diffusion.  According  to  this  theory,  the 
constituents  of  mixed  gases  are  kept  uni- 
formly distributed,  due  to  the  kinetic  action 
of  molecules  of  the  gas.  For  instance,  a  mix- 
ture of  hydrogen  and  oxygen  containing  3  per 
cent,  of  hydrogen  would  have  the  hydrogen 
uniformly  mixed  through  the  97  per  cent,  of 
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oxygen,  and  as  it  has  already  been  mentioned 
that  a  minimum  of  6  per  cent,  of  hydrogen  is 
required  to  make  the  mixture  explosive,  it 
will  be  apparent  that  there  would  be  no  danger 
with  this  gas  under  normal  conditions. 

STRATIFICATION  OF  THE  GASES 

In  practice,  accidents  have  occurred  through 
the  explosion  of  oxygen  cylinders  in  which  the 
head  has  been  blown  out  of  the  cylinder,  and 
investigations  conducted  to  determine  the  cause 
of  these  accidents  have  led  to  the  belief  that 
under  the  high  pressure  which  exists  in  an  oxy- 
gen cylinder — amounting  to  approximately  i,8oo 
pounds  per  square  inch — the  theory  of  uni- 
form diffusion  is  not  effective ;  it  is  assumed 
that  under  these  conditions  of  pressure  the 
gases  settle  out  into  strata,  according  to  their 
specific  gravities,  the  result  being  that  the 
hydrogen  rises  to  the  top  of  the  cylinder. 
This  action  may  not  be  complete,  but  if  there 
were  a  tendency  for  such  settling  out  to  oc- 
cur, it  could  easily  result  in  producing  an  ex- 
plosive mixture  of  hydrogen  and  oxygen  at 
the  top  of  the  cylinder,  even  though  there 
were  not  sufficient  hydrogen  to  make  the  en- 
tire mixture  explosive.  If  such  conditions  can 
be  developed,  it  is  apparent  that  flashback  or 
other  cause  of  ignition  would  immediately  ig- 
nite the  mixture  and  result  in  the  explosion  of 
the  gas  in  the  cylinder.  The  theory  is  inter- 
esting, although  it  has  not  been  definitely  es- 
tablished by  a  carefully  conducted  scientific 
experiment.  An  accident  of  the  same  kind 
might  also  be  produced  through  the  action  of 
oxygen  on  the  oil  used  to  lubricate  the  valve. 

CAUTION     IN     HANDLING 

In  handling  oxygen  cylinders,  it  should  al- 
ways be  borne  in  mind  that  the" gas  is  under 
high  pressure,  and  as  a  result  it  requires  intel- 
ligent care  to  prevent  accidents.  Cylinders 
should  not  be  dropped  or  handled  roughly,  and 
they  should  not  be  placed  so  that  they  can  be 
easily  overturned  either  by  collision  with  some 
other  object  or  by  the  reaction  due  to  the  vio- 
lent escape  of  their  contents  through  the  safe- 
ty outlet  with  which  each  cylinder  is  provided. 
The  valve  regulating  devices  and  other  at- 
tachments should  not  be  lubricated  with  oil  for 
reasons  to  which  reference  has  already  been 
made.  Discharge  valves  should  be  opened  slow- 
ly and  special  care  should  be  taken  to  avoid 
twisting  or  straining  the  valves  by  the  use  of 
hammer   or    improper   wrenches. 

Much  valuable   information  has  been  gath- 


ered by  members  of  the  Committee  on  Pro- 
duction of  Electrolytic  Oxygen  and  Hydrogen 
which  has  been  appointed  by  the  Compressed 
Gas  Manufacturers'  Association,  Inc.,  120 
Broadway,  New  York  City,  concerning  possi- 
ble dangers,  connected  with  the  use  of  oxygen 
in  the  operation  of  cutting  and  welding  torch- 
es. Distribution  of  information  concerning 
the  proper  way  to  use  oxygen  and  the  safe- 
guards that  should  be  taken  to  avoid  acci- 
dents will  doubtless  be  the  means  of  over- 
coming much  trouble  from  this  source. 


RESPONSIBLE  WORK  OF  A  DIVING 
BELL 

One  of  the  great  engineering  works  of  the 
day,  the  new  steamship  docks  at  Halifax, 
Nova  Scotia,  now  approaching  completion, 
the  largest  docks  on  the  American  continent, 
costing  in  the  aggregate  $30,000,000,  has  per- 
haps not  attracted  the  attention  its  mag- 
nitude and  importance  would  seem  to  de- 
mand. The  location  of  Halifax  as  a  ship- 
ping port  is  unique,  in  that  by  the  use  of  it 
as  a  point  of  arrival  or  departure  the  open 
voyage  across  the  Atlantic  is  shortened  by 
several  days,  varying  with  the  speed  of  the 
vessel,  and  it  thus  becomes  of  supreme  im- 
portance in  the  crowded  and  risky  traffic  of 
the  present  war.  The  docks  in  the  aggregate 
can  accommodate  about  fifty  vessels  of  7,500 
tons  at  the  same  time,  and  two  such  ships  as 
the  Olympic  and  the  Mauretania  could  lie  end 
to  end  at  one  of  the  piers. 

The  design  and  construction  of  these  docks 
had  their  original  features  carefully  planned 
to  suit  the  special  conditions.  The  piers  sup- 
porting the  docks  are  based  upon  the  under- 
lying rock  of  the  harbor,  and  consist  of  con- 
crete shells  31  by  21  by  3  ft.  piled  one  above 
the  other  to  the  number  of  13,  which  brings 
the  top  three  feet  above  high  water,  and 
surmounting  this  blocks  of  granite  are  placed. 
The  shells  are  reinforced  by  steel  bars  in 
the  making,  and  when  they  are  in  position 
they  are  locked  together  and  the  interiors  of 
the  shells  are  filled  with  concrete,  also  rein- 
forced, thus  forming  a  solid  and  enduring 
mass. 

A  genuine  diving  bell,  not  differing  essen- 
tially from  the  old  familiar  type,  is  employed 
in  clearing  the  surface  of  the  rock  and  pre- 
paring upon  it  a  level  bed  of  concrete  for 
the   reception  of  the  shells   spoken  of  above. 
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The  area  covered  by  the  diving  bell  or  mov- 
able caisson  is  somewhat  larger  than  the  di- 
mensions of  the  shells  to  be  placed,  and  the 
height  of  the  working  chamber  is  sufficient 
to  permit  perfect  freedom  of  movement.  A 
view  of  the  interior  of  this  chamber  with 
work  going  on  is  given  in  the  halftone  here 
reproduced  from  the  Scientific  American.  As 
the  face  of  the  rock  averages  about  40  ft. 
below  the  water  level  the  air  pressure  car- 
ried, varying  with  the  height  of  the  tide, 
has  been  about  20  lb.  per  sq.  in.,  not  enough 
to  cause  serious  trouble  to  the  workers.  The 
diving  bell  is  lifted  and  shifted  from  one 
location  to  another  by  a  powerful  derrick. 
With  the  diving  bell  not  lifted  out  of  the 
water,  and  with  any  desired  amount  of  air 
in  the  chamber  not  much  power  is  required 
for  moving  it. 

An  immense  railroad  area  is  provided  for 
both  passenger  and  freight  service  at  the  pier 
level.  Although  the  docks  are  not  to  be  com- 
pleted until  next  year  great  docking  facili- 
ties for  both  Canada  and  the  United  States 
are  already  available. 


HAND-DUG    OIL    WELLS    IN   JAPAN 

One  who  visits  Higashiyama  for  the  first 
time  is  bound  to  be  struck  with  a  sight  which 
is  strangely  incongruous.  As  he  ascends  by  a 
trail  toward  the  crest  of  Katsubo  hill,  which 
presents  a  typical  appearance  of  an  up-to-date 
oil  field,  with  rigs,  tanks  and  boiler  houses,  he 
will  see  the  flank   right  below   the  crest   scat- 
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tered  with  conical  structures,  closely  resem- 
bling Indian  tepees.  These  are  huts  built  over 
dug  wells.  Existence  of  this  primitive  type  of 
oil  well  in  close  proximity  to  the  modern  meth- 
od of  operation  is  mainly  due  to  scarcity  of 
fuel  and  absence  of  water  sand  above  the  pay. 
The  well  is  dug  by  a  man  descending  to  the 
bottom,  the  chief  tools  being  a  pick  and  a 
mattock.  The  earth  or  rock  dug  up  is  hoisted 
out  of  the  hole  in  rope  nets  by  means  of  a 
straw  rope  that  passes  over  a  wooden  pulley 
hung  from  a  beam  stretched  across  the  hut 
about  10  feet  above  the  mouth  of  the  well 
The  rope  is  pulled  by  three  men,  two  standing 
on  a  shelf  built  in  the  hole  about  a  couple  of 
feet   below   the   mouth. 

The  hole  is  4  or  5  feet  square  and  goes 
down  400  or  500  feet  to  the  sand  without  any 
variation  in  size.  The  sides  of  the  hole  are 
timbered  all  the  way  through  by  driving  a 
post  in  each  corner  to  which  are  mortised 
girts  to  keep  sheathing  boards  against  the 
well.  The  girts  also  serve  the  purpose  of  a 
ladder  for  the  digger  in  going  down  to  the 
bottom. 

A    PRIMITIVE    BLOWER 

The  hole  is  ventilated  by  constantly  sending 
down  fresh  air  to  the  bottom  by  means  of  a 
treadle-bellows,  which  is  a  sort  of  bottomless 
box  of  oblong  shape,  measuring  about  7  feet 
long  by  3  feet  wide  and  2  deep,  set  on  the 
ground  at  one  side  of  the  mouth  of  the  well. 
The  box  is  divided  into  two  compartments  by 
a  board  set  in  the  middle  of  each  longer  side 
of  the  box.    There  is  a  rid  or  tread-board  that 
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covers  the  entire  top  of  the  box,  snugly  fitting 
within  four  sides,  and  balancing  on  the  top 
of  the  dividing  board  which  swings  in  see- 
saw fashion.  A  man  stands  on  the  board  and 
walks  from  from  one  end  of  it  to  the  other, 
alternately  kicking  down  first  one  end  and  then 
the  other.  In  each  end  of  the  board  is  a 
valve  consisting  of  a  square  hole  with  hinged 
flap  underneath,  and  when  one  end  is  kicked 
down  the  valve  on  the  end  closes  up  and  forces 
the  air  in  the  compartment  at  that  side  out 
into  a  small  chamber,  attached  to  the  outside 
of  the  box,  inside  of  w'hich  there  is  a  tongue 
valve  that  cuts  off  the  communication  with  the 
other  compartment  and  allows  the  air  to  rush 
down  into  an  airshaft,  which  extends  from  the 
bottom  of  the  chamber  into  the  bottom  of  the 
well.  As  the  depth  of  the  hole  increases 
in,ore  men  are  set  to  working  the  bellows,  and 
as  many  as  a  half  dozen  men  are  sometimes 
seen   treading  on  the   board. 

The  diggers  generally  work  in  a  tour  of  two 
hours  each,  and  when  the  hole  is  making  some 
gas  or  oil,  the  man  in  the  bottom  gets  so  ex- 
hausted a  tthe  end  of  the  tour  that  he  is  lit- 
erally dragged  out  by  a  rope  that  is  tied  to  the 
life  belt  which  he  wears,  on  which  occasion 
his  life  hangs  on  the  rope  and  a  wooden  pin 
scarcely  larger  than  a  lead  pencil  which  holds 
the  sheave  in  the  pulley  over  which  the  rope 
is  pulled.  It  is  strange  to  note  that  no  acci- 
dent has  ever  happened  from  the  breaking  of 
either  the  rope  or  the  pin. 


The-  average  mileage  per  gallon  of  gasoline 
was  seven,  and  the  lubricating  oil  consump- 
tion of  the  trip  was  one  quart  of  oil  per 
33.42   miles. 


PNEUMATIC    TIRES    BEST 

Truck  manufacturers  and  users  generally 
advocate  the  use  of  solid  rubber  tires,  but 
evidence  shows  that  the  pneumatic  tire,  prop- 
erly proportioned  to  the  load,  is  as  advan- 
tageous for  trucks  as  for  pleasure  motor 
vehicles.  The  test  on  a  Packard  i^-ton 
army  transport  truck  was  recently  made  over 
a  distance  of  4288  miles  from  Detroit,  Mich., 
to  the  Mexican  border  and  back.  The  truck 
was  fitted  with  36-  by  7-inch  "Nobby"  tread 
U.  S.  pneumatic  tires.  The  conclusions 
drawn  from  the  trip  are  that  an  average  of 
40  per  cent,  more  mileage  per  gallon  of  gas- 
oline can  be  obtained  from  trucks  equipped 
with  pneumatic  tires  than  from  those  equip- 
ped with  solid  tires,  and  that  oil  consump- 
tion is  reduced  25  to  30  per  cent.  The  pneu- 
matic tires  greatly  reduce  road  shock  and 
lower    truck    depreciation    fully   50    per    jent. 


SPINNING    THE    NUTS    ON 

LITTLE   DAVID   QUICKER   THAN  MAN'S 
FINGERS 

In  modern  manufacturing  methods  every 
detail  of  manipulation  is  studied  with  a  view 
to  quickening  and  cheapening  the  operation. 
The  little  half-tone  above  neatly  tells  a  story 
of  time  saving  in  one  simple  and  familiar 
but  numerously  repeated  job.  At  the  Plain- 
field,  N.  J.,  plant  of  the  International  Motor 
Company  a  Little  David  Pneumatic  Drill  su- 
persedes handwork  for  running  down  and 
tightening  the  nuts  on  the  hubs  of  motor 
truck  wheels,  thereby  cutting  down  the  time 
of  assembling  from  15  minutes  to  2  minutes 
and  dispensing  with  the  services  of  one  man 
of  the   five   originally   constituting  the   gang. 

The  wheels  are  assembled  on  a  special 
bench  and  hung  up  on  the  three  pegs  here 
shown.  One  man  places  the  nuts  on  and  runs 
them  down  with  the  air  drill  which  is  pro- 
vided with  a  special  socket  for  the  nuts,  the 
momentum  of  the  drill  giving  the  necessary 
force  for  the  final  tightening.  The  weight 
of  the  drill  is  carried  by  a  very  flexible  coil 
spring  about  7  feet  long  attached  to  the  ceil- 
ing something  as  bird  cages  are  frequently 
hung.  The  length  and  flexibility  of  the  spring 
permits  the  movement  of  the  drill  from  one 
wheel  to  another,  and  as  each  wheel  is  fin- 
ished the  other  man  changes  it  while  the 
men  with  the  drill  moves  from  wheel  to  wheel 
without    interruption. 


COMPRESSED  AIR  MAGAZINE. 


85-27 


step  is  returned  to  its  raised  position  by  a 
counter-weight,  it  will  not  operate  if  the  pas- 
senger has  his  weight  on  it.  This  avoids 
throwing  a  passenger  who  is  trying  to  alight 
when   the   step   starts   to   rise. 


SAFETY    STEP    FOR    RAILROAD    CARS 

The  little  halftone  shows,  in  both  posi- 
tions, a  pneumaticall}'  operated  supplemen- 
tary lower  step  for  railroad  passenger  cars 
now  being  introduced  by  the  Blake  Car  Step 
Works,  Charlotte,  X.  C.  It  is  intended  to 
render  unnecessary  the  little  stool  usually 
handled  by  the  car  porter.  Advantages 
claimed  for  it  are  that  it  cannot  be  lowered 
until  the  car  is  at  a  standstill,  and  that  it 
will  return  automatically  to  the  raised  posi- 
tion when  the  car  starts. 

When  the  train  comes  to  a  complete  stop 
the  conductor  or  porter  on  the  train  presses 
a  foot  lever  or  button,  thus  applying  the  air 
pressure  to  an  operating  cylinder  w-hich 
forces  the  step  into  the  lower  or  alighting 
position.  At  the  same  time  air  is  admitted 
to  a  smaller  cylinder  which  forces  a  small 
cam  down  on  top  of  the  car  axle.  As  long 
as  the  car  remains  at  rest  the  step  is  held  in 
the  alighting  position  by  the  air  pressure, 
but  when  the  axle  of  the  car  turns  the  little 
cam  on  top  of  the  axle  is  rolled  off.  This 
automatically  releases  the  air  pressure  which 
holds  the  step,  and  the  latter  under  the  influ- 
ence of  a  counterweight  is  carried  back  to 
its  upper  position  where  it  is  housed  under 
the  first  stationary  step  of  the  car.  The  air 
pressure  can  also  be  released  by  the  conduc- 
tor by  pressing  a  release  lever  in  the  hous- 
ing of  the  trapdoor,  and  the  closing  of  the 
trapdoor  will  accomplish  the  same  purpose. 
The  novel  feature  of  the  device  is  that  it  is 
not  really  left  to  an  employee  to  put  the 
step  up  before  the  train  starts,  as  the  auto- 
matic release  on  the  axle  cannot  fail  to  take 
care  of  the  step  when  the  car  moves.    As  the 


SE.A.W\'VLL      AT      GOV'ERNOR  S      ISLAND 

WHAT   ONLY   THE   CEMENT   GUN 
COULD   DO 

In  the  seawall  of  Governor's  Island,  in  New 
York  harbor,  there  were  many  thousand  feet 
of  joints  between  the  stones  from  which  the 
mortar  had  disappeared,  leaving  open  seams 
I  to  lYz  in.  wide  and  from  3  in.  to  3  ft.  deep, 
and  for  the  safety  of  the  wall  it  was  very 
necessary  that  the  mortar  or  its  equivalent 
should  be  replaced.  Hand  work  could  not  be 
relied  upon  for  placing  mortar  to  depths  ex- 
ceeding 6  in.,  and  accordingly  the  cement  gun 
was    employed. 

The  outfit,  seen  in  the  picture,  comprised, 
besides  the  gun,  a  portable  gasoline  driven 
compressor,  on  which  was  mounted  also  a 
Gould  pyramid  pump.  The  entire  gang  em- 
ployed comprised  a  compressor  runner,  a  gun- 
man, five  to  seven  laborers,  a  horse  and  cart 
and  an  overseer.  The  rig,  in  25  working  days, 
filled  22,320  feet  of  joint,  or  900  ft.  per  day, 
at  a  total  cost  of  $2,913,  or  a  trifle  over  13  ct. 
per  foot.  Henry  N.  Babcock,  U.  S.  Assistant 
Engineer,  in  Professional  Memoirs,"  estimates 
this  cost  to  have  been  10  to  15  per  cent,  great- 
er than  it  would  have  been  in  a  more  acces- 
sible location. 

It  is  estimated  that  the  average  depth  of  the 
joints  was  12  to  15  in.,  and,  so  far  as  a  num- 
ber of  tests  could  determine,  all  joints  were 
filled  to  their  full  depth  with  compact  and  dur- 
able mortar. 
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COMPARATIVE     TESTS     OF     HAMMER 
DRILL  BITS 

An  investigation  has  recently  been  made 
by  Prof.  Carroll  R.  Forbes  and  Joseph  C. 
Barton  to  determine  the  eflFect  of  the  shape 
of  the  cutting  edge  on  the  cutting  speed  and 
wearing  qualities  of  drill  bits,  the  results 
of  the  tests  being  given  by  them  in  a  paper 
for  the  October  meeting  of  the  American  In- 
stitute of  Mining  Engineers,  printed  in  the 
Transactions  of  the  Society  for  August,  1917. 
What  follows  is  a  condensation  of  that  paper, 
many  of  the  tabulated  records  and  curves 
of   performance    being    necessarily    omitted. 

The  bits  tested  were  those  in  common  use, 
namely,  the  4-point  or  cross  bit,  the  6-point 
bit,  the  Z  bit  and  the  "Carr"  bit,  Fig.  i.  The 
rock  in  which  the  tests  were  made  was  the 
red  granite  from  southeast  Missouri.  It  is 
a  coarse  crystalline  granite  containing  an 
unusually  large  amount  of  quartz  and  is  ex- 
tremely hard,  and  on  account  of  its  uniform 
texture  is  admirably  adapted  to  this  work. 
While  tests  in  other  rocks  might  show  some- 
what different  results,  nevertheless  it  is  the 
opinion  of  the  authors  that  the  relative  cut- 
ting quality  inherent  in  the  shape  of  the  bits 
would  be  the  same  in  all  rocks.  Other  qual- 
ities, such  as'  mudding  freely,  freedom  from 
fitchering.  etc.,  might  make  one  bit  more  de- 
sirable that  another  in  softer  rocks. 

The  4-point  bits  were  the  usual  shaped  bits 
commonly  made  on  the  Leyner  sharpener 
with  14°  taper  on  the  wings  and  a  90°  angle 
between  cutting  edges.  Some  tests  were  run 
at  85  lb.  pressure  with  a  4-point  bit  made 
with  a  5°  taper  on  the  wings.  This  was  made 
by  using  the   Carr  bit  die. 

The  6-point  bits  were  the  usual  shaped  bits 
made  on  the  Leyner  sharpener. 

The  Carr  bits  were  made  with  a  5°  taper 
and  an  angle  of  100°  between  cutting  edges. 

The  Z  bits  were  made  with  the  regular 
Z-bit  dolly  which  makes  an  angle  of  about 
60°  in  the  center  and  an  angle  of  about  45° 
on  the  outer  cutting  edge.  The  center  is 
made  slightly  higher  than  the  outer  edges. 
The  Carr  bit  dies  were  used  in  forming  Z- 
bits  to  give  them  a  5°  taper.  The  Z-bit  dolly 
was  for  solid  steel,  so  it  was  necessary  to 
drill   out   the   center   hole. 

Several  Z  bits  were  tested  at  85  lb.  pres- 
sure,   that    were    filed    and    hammered    down, 


to  give  an  angle  of  about  100°  on  the  center 
edge  and  65°   on  the  outer  edges. 

The  holes  in  the  center  of  the  bits  were 
the  ordinary  size  with  the  4-point  and  6-point 
and  Carr  bits.  The  hole  in  the  Carr  bit  was 
much  larger  than  those  used  in  t|ie  others. 
A  hole  of  the  same  size  as  in  the  Carr  bits 
was   used  in  the  Z-bit. 

All  tests  were  made  with  an  Ingersoll- 
Rand  "Jackhamer"  drill.  In  the  "down-hole" 
tests  the  drill  wa^  weighted  with  a  94-lb. 
weight,  thus  insuring  a  constant  pressure  on 
the  bit. 

Most  of  the  tests  were  made  in  vertical 
"up-holes."  The  tests  "consisted  of  drilling 
into  a  large  block 
of  granite  support- 
ed on  stringers 
over  a  concrete- 
lined  pit,  Fig.  2. 
For  this  work  the 
drill  was  mounted 
on  an  air  feed, 
w  h  i  c  h,  however, 
was  not  large 
enough  to  produce 
the  required  pres- 
sure on  the  bit,  so 
that  it  was  neces- 
sary to  counter- 
balance the  weight 
of  the  machine  by 
a  bucket  loaded 
with  40  lbs.  of 
FIG.  I  scrap      iron      and 

connected  to  the  machine  by  a  rope  over  an 
overhead   pulley. 

Every  eflfort  was  made  to  insure  uniform 
conditions  and  to  have  the  drill  bit  the  only 
variable. 

.  A  uniform  air  pressure  was  obtained  by 
having  a  "pop"  valve  on  the  air  receiver, 
which  was  connected  by  a  i-in.  hose  to  the 
drill.  The  air  compressor  was  regulated  to 
supply  sufficient  air  to  keep  the  pop  valve 
open  and  the  drill  running  at  the  same  time, 
the  gage  pressure  remaining  constant.  The 
air  receiver  was  drained  after  every  third 
steel,  as  it  was  found  in  former  work  that 
this  factor  greatly  influenced  the  quality  of 
the    air    supply. 

Uniform  lubrication  was  insured  by  oil- 
ing  the   drill    after   each    i -minute   test.     The 
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FIG.    2.       WHERE    THE    TEST    HOLES    WERE    DRILLED 


drill  was  taken  apart  and  thoroughly  cleaned 
and  oiled  after  every  third  steel. 

The  steel  used  was  all  of  the  same  kind, 
F  J  A  B^-in.  hollow  hexagon,  and  all  com- 
parative tests  were  run  with  steel  of  prac- 
tically the  same  length.  Lengths  of  24,  48 
and  62  in.  were  used. 

MAKING    AND   TEMPERING   THE  BITS 

The  greatest  source  of  error  in  work  of 
this  kind  is  in  the  making  and  tempering  of 
bits.  It  is  impossible  to  make  these  condi- 
tions entirely  uniform  and  many  tests  were 
made  and  the  results  discarded,  because  of 
non-uniformity  in  tempering.  Any  bit  with 
a  corner  off,  or  which  was  chipped  in  any 
way  (except  the  Z  bit  in  a  few  cases),  or 
which  showed  signs  of  being  too  hard  or  too 
soft,  was  rejected  and  re-sharpened  until  a 
perfect  temper  was  obtained. 

All  bits  were  made  and  sharpened  in  a  Ley- 
ner-Ingersoll  5-A  sharpener.  The  bits  were 
heated,  both  for  sharpening  and  tempering, 
in  a  gas  muffle.  In  sharpening  and  temper- 
ing the  following  rules  were  observed :  (a) 
Heat  to  the  usual  working  heat,  taking  care 


to  see  that  the  bit  is  heated  uniformly 
throughout,  and  making  as  few  heats  as  pos- 
sible, (b)  Heat  only  the  end  of  the  bit.  (c) 
Never  submerge  a  bit  entirely  under  water 
until  cold,  (d)  Keep  shank  end  square,  (e) 
Never  let  scale  form  by  too  much  air.  (f) 
When  worked  put  in  lime  to  anneal.  (g) 
Heat  the  bit  up  at  least  800°  and  be  sure  to 
leave  it  in  the  furnace  long  enough  to  heat 
to  the  center;  then  draw  from  the  fire  and 
place  in  some  dark  chamber  (tile,  etc.),  so 
the  color  can  be  observed,  until  the  steel  has 
cooled  to  about  800° ;  then  dip  into  Sentinel 
paste  which  has  melting  point  of  775°  C,  and 
let  white  residue  form  on  the  bit;  place  in 
the  furnace  immediately.  The  white  residue 
should  melt  the  instant  the  bit  is  inserted 
into  the  fire  again ;  if  it  does  not  melt  at  once, 
reheat  and  repeat  the  operation. 

SENTINEL   PASTE 

The  Sentinel  paste  is  a  trade  composition 
consisting  of  molecular  mixtures  of  metallic 
salts  which  melt  at  predetermined  tempera- 
tures. The  finely  ground  salts  are  mixed 
with  paraffin  wax.     Before  using  it  is  heated 
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gently  so  as  to  just  melt  the  wax  and  reduce 
it  to  the  consistency  of  thick  paint,  so  it  can 
then  be  streaked  or  painted  on  the  work  in 
the  cold,  or,  as  in  the  present  case,  the  work 
is  covered  with  a  thin  film  of  paste  by  dip- 
ping in  the  paste  while  the  work  is  at  a 
temperature  above  the  melting  point  of  the 
salts.  When  the  wax  carrying  the  Sentinel 
powder  burns  off,  it  leaves  behind  a  layer 
of  white  salt,  and  upon  the  desired  tempera- 
ture being  attained,  the  salt  fuses  and  dis- 
appears, or,  on  a  reduction  of  temperature  the 
paste  reappears  as  a  white  coating.  After  the 
bit  is  put  in  the  furnace  and  the  white  resi- 
due melts  instantly,  plunge  the  bit  into  cold 
water  to  about  J4  to  I/2  in. 

All  bits  in  these  tests  were  plunged  into  wa- 
ter as  described  above  and  slowly  moved  about 
in  the  water  until  fairly  cool ;  then  the  steel 
was  left  in  water  until  cold. 

EXPERIMENTS     WITH     DOWN     HOLES 

The  first  series  of  tests  was  made  in  down 
holes.  The  purpose  of  these  tests  was  to  as- 
certain the  effect  of  gage  or  diameter  of  bit 
on  cutting  speed.  It  was  necessary  to  find  this 
relation  in  order  to  compare  different  bits  by 
reducing  them  to  the  same  gage. 

All  tests  were  made  in  shallow  holes,  about 
I  ft.  in  depth,  so  that  the  cuttings  could  be 
easily  blown  from  the  hole.  Down-hole  tests 
were  made  only  with  the  4-point  bit  and  at  a 
pressure  of  95  lb.  In  most  cases,  five  i-minute 
runs  were  made  with  a  bit.  About  30  tests 
were  made  altogether. 

A  curve  was  plotted  assuming  that  the  cut- 
ting speed  varies  inversely  as  the  square  of  the 
diameter.  The  first  point  on  the  theoretic 
curve  was  taken  at  gage  1.3  and  speed  4.3,  and 
the  curve  plotted  accordingly.  The  results  of 
the  second  test  were  then  plotted  in  the  same 
scale,  the  points  falling  close  to  the  curve. 
The  second  tests  was  taken  as  being  the  most 
representative.  Points  plotted  from  the  third 
and  fourth  tests  fell  close  to  a  similar  curve. 
In  order  to  compare  cutting  speed  of  different 
gages,  every  condition,  including  depth  of 
hole,  etc.,  must  be  uniform,  and  it  would  not 
be  fair  to  compare  the  speed  of  a  new  bit  with 
the  speed  of  the  same  bit  when  run  to  a  small- 
er gage.  From  this  curve  it  is  evident  that  for 
small  gages  the  cutting  speed  varies  inversely 
as  the  square  of  the  diameter  of  the  bit.  For 
large  gages  the  results  do  not  seem  to  check 
so  well,  and  from  results  obtained  in  former 


work  by  H.  Vogel,  the  relation  of  the  zl'2 
power  was  obtained,  which  may  apply  to  larg- 
er gages. 

RESULTS    FROM    UP    HOLES 

Three  different  pressures  were  used  in  drill- 
ing the  up  holes,  95  lb.,  85  lb.  and  70  lb.  Most 
of  the  tests  were  made  at  the  95-lb.  pressure. 
Nearly  200  different  tests  were  made  in  all. 

All  holes  were  first  collared  to  about  Yz  in. 
depth ;  the  bit  to  be  tested  was  then  run  at  a 
low  pressure  for  about  6  seconds.  The  bit 
was  then  taken  out,  the  gage  and  the  depth 
of  hole  measured,  and  the  test  was  ready  to 
start.  One-minute  runs  by  stop  watch  were 
made.  All  bits  were  run  for  four  i -minute 
tests  and  in  a  few  cases  six  or  eight  i-minute 
runs  were  made.  No  attempt  was  made  to  run 
each  bit  to  its  full  extent,  although  in  most 
cases  at  the  end  of  four  runs  the  cutting  speed 
had  materially  diminished.  The  bits,  how- 
ever, probably  would  have  drilled  several 
inches  farther,  and  in  the  case  of  the  Carr  bit, 
considerably  farther.  The  life  of  bits  seems 
to  be  the  same  at  all  pressures.  That  is,  they 
will  drill  a  certain  distance  and  no  more,  no 
matter  what  the  pressure  is. 

Table  I  represents  the  summary  of  average 
results  and  also  the  same  average  reduced,  for 
the  purpose  of  comparison,  to  uniform  diame- 
ters by  assuming  that  the  cutting  speed  varies 
inversely  as  the  square  of  the  diameter. 

It  will  be  seen  from  these  results  that  the 
comparative  cutting  speeds  of  the  different 
bits  at  this  pressure  are  as  follows : 

(i)  4-point  (gage  1.75)    2.51  in.  per  min. 

(2)  6-point  (gage  1.75)    ...  .2.06  in.  per  min. 

(2)  Carr  (gage  1.75)    2.44  in.  per  min. 

(3)  Z  (gage  1.75)    2.13  in.  per  min. 

At  this  pressure  the  4-point  bit  cuts  slightly 

faster  than  the  Carr.  It  was  very  difficult  to 
make  the  Z  bit  hold  up  at  all  on  the  high  pres- 
sure, as  the  corners  would  invariably  chip  off. 
Table  II  shows  the  final  average  of  the  re- 
sults reduced  to  the  three  different  gages  by 
the  square  of  diameter. 

THEORY    OF    DRILLING    ROCK 

According  to  B.  F.  Tillson,  "when  rock  is 
excavated  by  the  drill  bit  three  applications  of 
forces  seem  to  be  involved — by  abrasion,  by 
crushing,  and  by  severing  or  chipping.  Al- 
though all  of  these  must  take  place  to  a  cer- 
tain degree,  the  greatest  amount  of  useful 
work  is  performed  when  the  percentage  of 
force   applied   to   chip    reaches    a   maximum." 
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Tablk   1 


Reduced  to  uniform  diameters,  assuming  speed  varies  j^ 


Kind  of  Bit 


4-point 

6-point 

Carr 

Z 

Z  flat  angle 

4-point  5°  taper 

4-point 

6-point 

Carr  

Z 

Z  flat  angle 

4-point  5°  taper 

4-point 

6-point 

Carr 

Z 

Z  flat  angle  — 
4-point  5°  taper 


Reduced 
Gage, 
Inches 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1.75 
1.75 
1.75 
1.75 
1.75 
1.75 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


Average 

Speed 
Per  Min., 
95  Lb.  P. 


Average 

Speed 

Per  Min., 

85  Lb.  P. 


1.92 

1.59 
1.87 
1.63 


2.51 
2.06 
2.44 
2.1.3 


3.41 
2.82 
3.32 
2.90 


1.39 
1.23 
1.56 
1.51 
1.54 
1.39 

1.81 
1.61 
2.03 
1.97 
2.01 
1.81 

2.47 
2.19 

2.77 
2.69 
2.74 
2.47 


Average 

Speed 
Per  Min., 
70  Lb.  P. 


0.85 

0.68 
1.16 
1.16 


111 
0.88 
1.51 
1.51 


1.51 
1.20 
2.06 
2.06 


According  to  this  theory,  the  screen  analysis 
of  cutting  ought  to  show  the  most  efficient  bit. 
Samples  were  taken  from  the  up  holes  when 
drilling  at  95  lb.  pressure,  from  which  the 
screen  analyses  were  made.  Screening  was 
done  in  Tyler  Ro-Tap  apparatus.  The  sam- 
ples were  taken  near  the  first  part  of  a  run 
with  each  bit.  Some  of  the  dust  was  lost  in 
taking  the  sample,  but  as  much  as  possible  of 
the  entire  sample  was  saved. 

The  6-point  bit  produced  the  finest  cuttings, 
the  Z  bit  the  next  finest,  the  Carr  next  and 
the  4-point  the  coarsest.  This  corresponds  to 
the  relative  cutting  speeds,  the  6-point  slowest, 
the  Z  next,  the  Carr  next  and  4-point  fastest. 
In  order  to  study  further  the  cutting  action 
of  the  different  bits,  four  shallow  holes  about 
I  in.  deep  were  drilled  beside  each  other  un- 
der the  same  conditions  and  using  85  lb.  pres- 
sure.* 

A  study  of  the  bottoms  of  the  holes  revealed 
the  fact  that  the  6-point  hole  was  perfectly 
smooth,  the  4-point  nearly  as  smooth,  the 
Z  bit  and  Carr  bit  holes  were  quite  rough, 
the  Carr  bit  having  a  conical  shaped  projec- 
tion in  the  center  due  to  the  large  hole  in  the 


bit.  The  relative  cutting  speeds  at  85  lb, 
pressure  were  as  follows :  6-point,  4-point, 
Z  and  Carr,  which  corresponded  with  the  ap- 
parent roughness  of  the  bottoms  of  the  holes. 
The  use  of  the  large  hole  in  the  center  of 
Carr  bit  is  evidently  one  of  its  advantages  and 
the  same  idea  could  be  applied  to  advantage  on 
all  other  bits.  The  advantage  of  the  large 
hole  is  that  it  leaves  a  center  core  and  dimin- 
ishes  the   cutting   surface. 

CONCLUSIONS  :  COMPARATIVE  MERITS  OF  EACH 
TYPE  OF  BIT. 

Cutting  Speeds. 
95  lb.  85    lb.  70  lb. 

(i) 4-point       Carr  Z  bit 

(2)....  Carr  Z  Carr 

(3) Z  4-point  4-point 

(4) ...  .6-point      6-point  6-point 

From  the  above  comparison,  the  6-point 
bit  is  evidently  slower  drilling  under  all  con- 
ditions. The  4-point,  although  ranking  first 
at  95  lb.  pressure,  under  ordinary  conditions 
would  drill  less  rapidly  than  either  the  Carr 
or  Z.  In  comparison  with  the  others,  the  Z  bit 
apparently  increases  in  cutting  speed  as  the 
pressure  is  decreased.  This  would  indicate 
that  the  Z  bit  would  be  quite  efficient  in  soft 
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Table  II 
Reduced  to  uniform  gages,  assuming  speed  varies  as  j^ 


Kind  of  Bit 


Average  j  Average    Average 
Dia:n.,    !      Dist.  Speed 

luckes       Drilled  i  For  Min. 


4-point  starter 1 .  8S0 

4-point  second i  1 .  652 

4-point  third |  1.385 


8.85  2.212 
11.50  I  2.865 
15.41  i  3.853 


Average     Average 
Initial         Final 
Speed         Speed 


2.500 
3.683 
4.800 


Reduced  to  uniform  diameter 


From  A. 
From  B. 
From  C. 


1.750 
1.750 
1.750 

1.750 


2.554 
2.552 
2.415 
2.507 


6-point  starter I  1 .  869  {     7 .  36     1 .  852 

6-point  second \  1.662  j  10.07  I  2.519 

6-point  third ,  1.426  |  10.85  '  2.713 

Reduced  to  uniform  diameter 
!  1.750  : .:  2.112 


Averag 

2.200 
2.812 
3.112 


From  A. 
From  B. 
From  C. 


A     Carr  bit  second . 
B     Carr  bit  third . . 


750 
750, 
.750 


2.271 
1.802 
2.062 


1.962 
2.100 
3.062 


e  of  4-p 

1.637 
2.175 
2.200 


Average  Loss 
in  Gage 
Per  Inch 


0.0110 
0.0108 
0.0068 


oint 


Averag  e  of  6-p 


1.535     12.42     3.109     4.025 
1.605     13.37  I  3.345  |  3.500 
Reduced  to  uniform  diameter 


From  A. 
From  B. 


Z  bit  second: 
Z  bit  third . . 


1.750 

2.394 

1.750 

2.488 

1.750 

2.441 

i;609 

9.72 

2.429 

1.447 

12.87 

3.212 

Averag 

3.275 
3.850 


Reduced  to  uniform  diameter 


2.775 
2.875 


e  Carr 

1.925 
2.600 


0.0189 
0.0109 
0.0068 


oint 


0.002S 
0 . 0032 


bit 


From  A - 1.750 

From  B 1.750 

1.750 


2.053 
2.196 
2:130 


Averag 


eZbit 


0.0104 
0.0049 


rock  or  at  lower  pressures,  but  it  is  evidently 
not  adapted  to  extreme  high  pressures  in  hard 
rock.  From  the  standpoint  of  cutting  speed, 
the  Carr  and  Z  bits  are  the  most  efficient. 


LOSS    OF 

GAGE 

The  average 
)llows : 
4-point 

loss  in 

gage  per 

inch  was  as 

seconds 

0.0  ID 

4-point 

thirds 

0.007 

6-point 

seconds 

0.0 10 

6-point 

thirds 

0.007 

Z  bit 

thirds 

0.004 

Carr  bit 

seconds 

0.003 

Carr  bit 

thirds 

0.003 

4-pomt 

5°   taper 

thirds 

0.004 

Z  bit 

filed 

0.003 

This  loss  is  almost  constant  at  all  pressures. 


It  will  be  seen  from  these  figures  that  the 
loss  in  gage  with  4  and  6-point  bits  is  consid- 
erably more  than  with  Z  or  Carr  bits,  and  that 
the  5°  taper  on  a  4-point  bit  greatly  dimin- 
ishes the  loss  of  gage. 

From  the  standpoint  of  loss  of  gage,  the 
Carr,  Z  bit  and  4-point  bit  with  a  5°  taper,  are 
superior  to  others.  This  factor  is  one  that  is 
often  overlooked,  and  the  great  advantage 
of  using  a  bit  that  loses  little  in  gage  is  not 
generally  considered.  As  an  example  the  fol- 
lowing calculation  has  been  made : 

DRILLING     TIME 

Drilling  time  for  6-ft.  hole  in  granite,  ij/i- 
in.  diameter  at  bottom.     Length  of  changes,  I 
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Table  III 
Carr 


Length  of  Steel 


Gage  in  sixteenths . . . . 

Gage  in  tenths 

Distance  per  minute . . 
Minutes  for  each  foot. 


1  Ft. 

2  Ft. 

3  Ft. 

4  Ft. 

5  Ft. 

6  Ft. 

11^6 

1.875 
1.771 
7.340 

l^Ke 
1.812 
1.897 
6.270 

l^Ke 
1.750 
2,034 

5.890 

1.688 
2.186 
5.490 

11^6 

1.625 
2.352 
5.102 

1.562 
2.554 
4.700 

Time  34  niin.  49  sec.  for  6  ft. 
Z  Bit 


Gage 

Distance  per  minute.  . 
Minutes  for  each  foot. 


1  875  1.812  1.750 
1.723  I  1.839  i  1.978 
6.960  !  6.530  I  0.070 


1.688 
2.126 
5.040 


1.625 
2.295 
5.230 


1.562 
2.484 


Time  35  min.  16  sec.  for  6  ft. 
4 -Point 


Gage 

Distance  per  minute . 
Minutes  per  foot 


2M 

1.009 

11.890 


2M     i     2 
1.230      1.389 
9.760      8.640 


1.580 
7.590 


1.814 
6.620 


Time  50  min.  12  sec. 
6-PoiNT 


2.104 
5.700 


Gage 

Distance  per  minute. 
Minute~s  per  foot 


-2M     I     ^Vs 

0.976  j   1.092 

12.295  !  11. 000 


1.405 
8.540 


1.613  I   1.867 
7.440  I  (V4:-t0 


Time  55  min.  24  sec.  6-ft.  hole. 


ft.    Diflference  in  gages,  1/16  in.  with  Carr  and 
Z  bits,  l4  in.  with  4-point  and  6-point  bits. 

From  these  calculations  the  Carr  and  Z  bits 
apparently  save  one-third  in  drilling  time  over 
the  4  and  6-point  bits.  This  is  due  more  to 
the  fact  that  smaller  gages  can  be  used  than  to 
greater  cutting  speed.  The  calculations  were 
based  on  actual  cutting  speeds  and  loss  in  gage 
shown    in    tests. 

BREAKAGE    AND    EASE   OF    SHARPENING 

There  is  little  difference  between  the  4-point 
and  6-point  bits  in  respect  to  ease  of  sharpen- 
ing and  tempering. 

The  Z  bit  is  more  easily  made,  but  it  is  very 
difficult  to  temper  so  that  it  will  stand  up  un- 
der high  pressure.  This  is  on  account  of  the 
weakness  of  the  outer  cutting  edges. 

The  Carr  bit  is  by  far  the  easiest  of  all  to 
make  and  temper  and  can  be  tempered  much 
harder    than    others. 

SUMMARY 

The  results  in  down  holes  indicate  that  the 


cutting  speed  varies  inversely  as  the  square 
of  the  diameter,  at  least  for  smaller  gages. 

Drilling  speed  increases  almost  uniformly 
with  increase  in  pressure.  A  pressure  of 
about  85  lb.  per  square  inch  seems  to  be  best 
adapted  to  all  bits  for  drilling  in  rock  of 
the  hardness  of  that  used  in  the  tests. 

Speed  of  drilling  seems  to  be  proportional 
to  the  coarseness  of  the  cuttings  as  shown 
by  screen  analysis  and  study  of  the  bottoms 
of  the  drill   holes. 

Taking  into  consideration  its  cutting  qual- 
ities, loss  in  gage,  ease  of  making  and  tem- 
pering, the  Carr  bit  seems  to  be  far  super- 
ior to  all  others,  except  possibly  the  Z  when 
used   at   low   pressures. 

The  Z  bit  at  low  pressures  and  probably 
in  soft  rock  would  equal  if  not  surpass  the 
Carr  bit  in  cutting  speed,  but  on  account  of 
the  difficulty  in  its  making  and  tempering,  it 
is  doubtful  whether  it  would  be  as  desirable 
under  any  conditions  as  the  Carr. 

For    exceedingly    high    pressures    in    very 
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hard  rock,  the  4-poiiit  bit  made  with  a  5° 
taper  on  the  wings  seems  to  be  superior  to  all 
others. 

The  6-point  bit  apparently  has  little  to  rec- 
ommend it  under  any  circumstances,  although 
it  is   convenient  to  use   in  starting  holes. 


DRYING  MONEY 

BY   II.   C.   RUSSELL* 

This  paper  is  a  brief  description  of  the  ap- 
paratus and  methods  used  in  the  drying  of 
paper  currency  at  the  Bureau  of  Engraving 
and  Printing  at  Washington,  D.  C.  It  is  with 
the  drying  of  the  paper  on  which  the  curren- 
cy is  printed   that  this  paper  deals. 

The  work  at  the  Bureau  is  printed  on  com- 
paratively small  sheets,  viz :  8%  X  ^3%  in.  for 
currency  and  18^  X  20^  in.  for  stamps.  Ex- 
perience had  developed  a  system  which  was 
perhaps  unique,  and  which  gave  good  results, 
but  entailed  inconveniences  and  discomforts. 

When  the  new  building  for  the  Bureau  was 
designed  it  was  decided  to  have  a  drying  room 
contiguous  to  each  press  room,  which  thus 
called  for  seven  drying  rooms.  It  was  also 
decided  to  still  further  divide  the  work  of 
drying  by  the  use  of  separate  closed  boxes  or 
cabinets,  each  to  be  well  insulated  to  reduce 
the  heating  up  of  dry  rooms  in  the  summer. 
Each  of  these  cabinets  was  fitted  with  indi- 
vidual steam  coils,  and  fans  heating  and  forc- 
ing the  air  through  the  boxes,  and,  as  they 
were  to  be  closed,  a  system  of  exhaust  ducts 
was  necessary  to  allow  the  escape  of  the  moist 
air.  The  fans  are  motor  driven  and  placed 
each  on  its  own  box  and  taking  its  supply 
from  the  main  room,  fresh  air  coming  into 
the  main  rooms  through  grated  transons  to 
take  its  place. 

Experiments  to  determine  the  size  of  the 
boxes,  the  amount  of  air  necessary  and  its  dis- 
tribution, and  the  heating  surface  required,  re- 
sulted in  the  construction  of  264  boxes  as 
here  illustrated.  They  are  essentially  closets 
constructed  of  galvanized  iron,  insulated  with 
1%  in.  of  hair  felt,  the  joints  riveted  and  bolt- 
ed and  made  tight  with  wood  felt.  They  are 
without  bottoms  and  are  bolted  to  the  com- 
position   floors,    the   joints    being    made    with 


*From  a  paper  at  the  summer  meeting  of 
the  American  Society  of  Heating  and  Venti- 
lating Engineers,   Chicago,   July,    1917. 


Devotion    A-A 
FIG.    I 

wood  felt.  The  doors  are  double,  two-fold, 
and  when  closed  make  a  tight  joint  with  the 
box,  with  each  other  and  with  the  floor. 

The  purpose  of  the  insulation  and  the  air 
tight  construction  is  to  prevent  loss  of  heat 
from  the  boxes  into  the  drying  room,  so  that 
the  operations  of  spreading  work  in  some 
boxes  and  drying  in  others  may  proceed  sim- 
ultaneously without  discomfort  to  the  attend- 
ants, who  are  compelled  to  stay  in  the  drying 
room  while  work  is  being  spread.  Some  heat 
is  necessarily  radiated  into  the  rooms,  but  only 
a  small  amount  of  the  moisture  laden  air  es- 
capes into  the  rooms;  a  portion  of  the  radi- 
ated heat,  however,  is  returned  to  the  boxes 
through  the  air  supply  drawn  from  the  room. 

It  will  be  seen  from  Figs,  i  and  2,  that  the 
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FIG.  2 


fans  deliver  the  air  into  the  top  of  the  box, 
whence  it  is  forced  downward  over  the  coil 
surface  and  is  delivered  from  the  heating 
chamber  into  an  equalizing  air  space,  thence 
through  a  perforated  diaphragm  into  the  drj'- 
ing  chamber,  the  perforations  being  so  arrang- 
ed that  the  air  passes  over  and  under  the 
work  in  the  trays.  The  condensation  from  the 
steam  coil  passes  through  another  coil  laid  on 
the  floor  and  is  delivered  through  a  therma- 
static  trap  to  a  common  condensation  return 
main. 

The  trays  are  supported  on  a  car  or  truck 
so  that  if  for  any  reason  a  given  box  cannot 
be  heated  or  fails  to  act,  the  work  therein 
may  be  readily  transferred  to  another  spare 
box. 

One  of  the  principal  advantages  of  the  new 
system  is  that  any  desired  temperature  may  be 
maintained  in  any  individual  box,  and  when 
the  work  in  that  box  is  dry  the  heat  can  be 
cut  off  without  affecting  other  boxes.  After 
the  heat  is  cut  off,  the  fans  can  be  kept  run- 
ning long  enough  to  reduce  the  temperature  of 


the  box  to  a  comfortable  temperature  before 
the  attendants  need  to  enter  the  box.  This 
cooling  also  has  the  effect  of  seasoning  the 
paper,  reducing  the  brittleness  which  is  some- 
times the  effect  of  too  rapid  drying. 

The  air  supply  to  each  box  is  approximately 
120  cu.  ft.  per  min.  According  to  the  tem- 
perature and  humidity  of  the  air  supplied  to 
the  coils,  the  condensation  amounts  to  from  10 
to  12  lbs.  per  hour  for  each  box.  The  dry 
rooms,  which  adjoin  the  main  press  rooms, 
were  designed  to  hold  a  total  of  336  boxes, 
of  which  264  were  installed,  leaving  a  slight 
margin    for   growth. 


DRILL  HOLES  AND  BLASTING 
CHARGES 

In  the  rock  excavation  in  connection  with 
the  widening  of  the  Louisville  &  Portland  Ca- 
nal at  Louisville,  Ky.,  the  proper  spacing  for 
drill  holes  was  determined  largely  by  trial.  At 
first,  holes  were  drilled  at  corners  of  lo-ft. 
squares,  but  later  the  dimensions  of  the  squares 
was  reduced  to  7  ft.  Even  then,  some  pieces 
of  the  disrupted  limestone  were  too  large  for 
the  shovel  dipper,  and  an  additional  hole  was 
drilled  at  the  intersection  of  the  diagonals  of 
each  square  and  sometimes  several  small  air- 
drilled  holes  were  made  through  the  lime- 
stone. These  small  holes  were  made  by  small 
motor-driven  compressed  air  drills.  The 
amount,  distribution  and  strength  of  the  blast- 
ing charge  was  determined  by  trial.  Experi- 
ments were  made,  using  dynamite  varying  in 
strength  from  40  per  cent,  to  75  per  cent.,  and 
concentrating  the  dynamite  charge  near  the 
bottom  of  the  holes,  at  top  and  bottom  of 
holes  and  uniformly  distributing  the  charge 
throughout  the  holes.  The  best  results  were 
obtained  with  the  holes  spaced  7  ft.  in  both 
directions  and  with  a  charge  of  75  per  cent, 
dynamite  concentrated  in  equal  amounts  near 
the  top  and  bottom  of  holes.  The  drill  holes 
were  carried  18  in.  below  grade,  but  in  spite 
of  this  it  was  occasionally  necessary  to  redrill 
the  bed  rock  after  blasting.  With  this  method 
of  drilling  and  charging,  the  amount  of  dyna- 
mite used,  per  cubic  yard  of  rock,  averaged  0.4 
lb.  The  number  of  holes  exploded  at  one  blast 
was  limited  to  from  10  to  15,  because  of  com- 
plaints made  by  residents  adjacent  to  the  work 
claiming  annoyance  and  damage  from  flying 
rock  fragments. — Engineering  and  Contract- 
ing. 
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COAL    WORKINGS   TO    PAY   THE    COST 
OF  A  BIG  TUNNEL 

At  a  recent  meeting  of  the  Mining  Insti- 
tute of  Scotland  it  was  proposed  that  a  tun- 
nel for  goods  and  passenger  traffic  should 
be  constructed  under  the  Firth  of  Firth,  par- 
alleling and  supplementing  the  well  known 
Firth  railway  bridge.  It  did  not  appear  that 
the  enterprise  if  conducted  in  the  usual  way 
could  be  a  pa3'ing  proposition,  but  in  the  con- 
struction of  the  tunnel  advantage  could  be 
taken  of  the  special  local  conditions. 

It  appears  that  the  work  could  largely  be 
done  as  a  coal  mining  operation.  For  a  num- 
ber of  years  miners  on  both  sides  of  the 
Firth  have  been  working  the  same  seams  of 
coal.  In  each  case  the  excavations  are  going 
under  the  water,  and  as  at  this  point  the 
estuary  is  only  two  miles  wide  it  would  be 
only  a  question  of  time,  under  proper  direc- 
tion, when  the  two  sets  of  miners  would  meet. 
It  is  computed  that  the  work  could  be  car- 
ried on  profitably,  and  that  the  coal  would 
more  than  pay  for  labor,  materials  and  super- 
vision. 


QUARRYING    COMPANIES   IN    THE 
BRITISH   ARMY 

The  Director-General  of  Military  Railways 
of  Great  Britain  has  recently  issued  a  state- 
ment that  it  is  proposed  to  raise  ten  quarrying 
companies  for  work  in  France  in  addition 
to  those  already  in  service  there.  The  num- 
ber of  men  required  per  company  and  the  rate 
of  pay  are  as  follows :  Eight  foremen,  rank- 
ing as  corporals ;  pay  per  day,  $0.87^  to 
$I.I2J4.  Skilled  quarrymen,  217,  ranking  as 
sappers;  per  day,  $0.55  to  $0.80.  Engine  driv- 
ers, 20,  ranking  as  sappers ;  per  day  $0.55  to 
$0.80.  The  men  should  not  be  more  than  50 
years  of  age,  and  they  will  be  engaged  in 
quarrying  roadstone  in  quarries  which  are  sit- 
uated well  outside  the  danger  zone.  The  men 
will  be  enlisted  for  the  duration  of  the  war, 
posted  to  the  Corps  of  Royal  Engineers,  will 
not  be  armed,  and  their  families  will  be  en- 
titled to  the  usual  separation  allowance. 


VACCINE    FOR    PNEUMONIA 

Among  natives  employed  in  the  South 
African  mines  during  the  last  seven  years, 
there  were  over  50,000  cases  of  pneumonia 
resulting    in    12,721    deaths,    and    the    loss    of 


over  1,000,000  working  shifts.  Dr.  Lister,  of 
the  South  African  Medical  Research  Insti- 
tute, has  shown  that  there  are  several  vari- 
eties of  pneumococci  bacillus,  which  causes 
pneumonia,  and  that  a  vaccine  can  be  pre- 
pared which  will  immunise  against  attacks 
of  the  particular  type  of  pneumoccocus  con- 
tained in  the  vaccine.  As  the  result,  the  In- 
stitute is  now  making  vaccine  which  appears 
to  render  natives  immune  from  infection  by 
three  strains  of  pneumococci,  which  are  re- 
sponsible for  most  of  the  cases  of  pneumonia 
among  mine  natives.  Systematic  tests  are 
being  carried  out  at  the  Premier  diamond 
mine,  at  De  Beers  mine,  Kimberley,  and  on 
the  Crown  Mines  property,  with  distinctly 
promising  results.  The  members  of  the  Na- 
tive Contingent  sent  to  France  were  all  inoc- 
ulated with  the  South  African  Medical  Re- 
search Institute  vaccine,  and  it  is  said  they 
were  singularly  free  from  pneumonia,  in  spite 
of  the   severity   of   the  past  winter. 


RUSSIAN  WEIGHTS  AND  MEASURES 

The  following  table  of  Russian  weights  and 
measures,  from  an  English  source,  will  be  use- 
ful in  view  of  the  big  trading  possibilities  af- 
ter the  war :  i  arshine  is  the  English  equiva- 
lent of  28  in.;  3  arshines,  i  sajene,  7  ft.; 
500  sajenes,  i  verst,  3,500  ft,  equals  0.6628 
mile;  1.508  versts,  i  English  mile.  Gravel 
measure:  i  cubic  sajene  in  the  solid,  12.7037 
cubic  yards ;  i  doli,  0.0014  oz.  troy ;  96  dolis, 
I  zolotnik,  2.743  dwt.  troy,  0.137  oz.  troy;  96 
zolotniks,  i  funt,  0.903  lb.  avoir.,  13.166  oz. 
troy;  40  funts,  i  pool,  36.11  lb.  avoir.,  526.64 
oz.  troy;  100  poods,  3,611.3  lb.  avoir.,  52,664.5 
oz,  troy;  55.38  poods,  i  ton  of  2,000  lb.;  62.02 
poods,  I  ton  of  2,240  lb. ;  2,481  funts,  l  ton 
of  2,240  lb. ;  I  zolotnik  fine  gold,  5.51  roubles ; 
I  pood  fine  gold,  21.160  roubles;  i  pood 
Lenskoie  glod  (average  fineness),  £2,001.232, 
equals  Rs.  18,911.64;  i  zolotnik  fine  gold,  4.27 
grams.;  i  milligram  gold,  Rs.  0.00129;  i  zo- 
lotnik per  100  poods,  equals  2,591  dwt.  per  cu- 
bic yard ;  i  zolotnik  per  cubic  sajene,  equals 
0.216  dwt.  per  cubic  yard;  i  oz.  troy  equals 
7.281  zolotniks,  which,  at  Rs.  4.92  per  zolotnik 
at  9.45  exchange,  equals  £3  i6s. 


Statistics  show  that  there  are  fewer  sui- 
cides among  miners  than  among  any  other 
class  of  workers. 


COMPRESSED  AIR  MAGAZINE. 


8537 


MAGAZINE 

EVERYTHING   PNEUMATIC 
Established    1896 


W.    L.    SAUNDERS. 
FRANK  RICHARDS. 
CHAS.  A.  HIRSCHBERG, 
W.  C.  LAROS, 


Editor 

Managing  Editor 

-    Business  Manager 

Circulation  Manager 


PUBLISHED  MONTHLY  BY  THE 

Compressed    Air    Magazine    Company 
Easton,  Pa. 


New  York  Office — 11  Broadway. 

London  Office — 165  Queen  Victoria  Street. 


Subscription,  including  postage,  United  States 
and  Mexico.  $1.00  a  year.  Canada  and  abroad, 
$1.50  a  year.     Single  copies,  10  cents. 

Those  who  fail  to  receive  papers  promptly  will 
please  notify  us  at  once. 

Advertising  rates  furnished  on  application. 


We  invite  correspondence  from  engineers, 
contractors,  inventors  and  others  interested  in 
compressed  air. 

Entered  as  second-class  matter  at  the  Easton, 
Pa.,  Post  Office. 


Vol.  XXII.  OCTOBER,  1917.  No.  10. 


CONTENTS 


Air  Lift  Runs  Great  Sugar  Refinery....  8515 

Hammer  Drills   Drill  Five-Inch  Holes..  8517 

How  it  Feels  to  be  Gassed 8518 

Industrial    Oxygen    Explosions 8520 

Responsible  Work  of  a  Diving  Bell 8524 

Hand  Dug  Oil  Wells  in  Japan 8525 

Pneumatic   Tires    Best 8526 

Little  David  in  Automobile  Factory 8526 

Safety  Step  for  Railroad  Cars 8527 

Cement  Gun  Repairs  a  Seawall 8527 

Test  of   Hammer  Drill  Bits 8528 

Drying   Money    8534 

Drill   Holes  and   Blasting  Charges 8535 

Coal  Workings  to  Pay  Cost  of  Tunnel.,  8536 

Quarrying  Companies  in  British  Army..  8536 

Vaccine    for    Pneumonia 8536 

Russian  Weights  and  Measures 8536 

Naval  Consulting  Board  on   Submarines  8537 

Saving  by  Scrapping  Compressors 8539 

Special  Air  Gives  Special  Results 8539 

First  Aid  Instructions  for  Mines 8540 

Air    Navigation     8540 

Notes    8542 

Patents     8543 


THE  NAVAL  CONSULTING  BOARD  ON 
THE  SUBMARINE 

The  following  is  a  brief  abstract  of  a  Bul- 
letin recently  put  out  by  the  Naval  Consulting 
Board  of  the  United  States  and  entitled  "The 
Submarine  and  Kindred   Problems." 

The  general  hopelessness  of  employing  mag- 
netic devices  for  deflecting  the  torpedo 
is  briefly  stated,  and  nothing  employing  elec- 
tricity as  a  principal  feature  should  be  thought 
of  except  by  specialists  most  thoroughly  in- 
formed and  experienced. 

What  may  be  called  the  habits  of  the  sub- 
marine  are   outlined   as    follows : 

Submarines  must  get  within  close  range  of 
the  victim  vessel,  and  the  arming  of  the  lat- 
ter demands  for  it  practical  invisibility. 

Submarines  wait  for  long  periods  in  expec- 
tation of  striking  vessels  previously  deter- 
mined on.  They  can  lie  at  rest  on  the  bot- 
tom if  the  water  is  less  than  200  feet  deep, 
with  listening  and  other  devices  to  keep  them 
informed,  and  they  can  rise  for  quick  obser- 
vation and  action  if  promising  success. 

The  submarine  in  deep  water  must  be  kept 
in  constant  motion  to  maintain  submergence 
and  direction,  though  the  speed  need  not  ex- 
ceed 4  or  5  miles  an  hour. 

Submarines  of  the  latest  type  have  a  sur- 
face speed  of  at  least  17  knots  and  a  sub- 
merged speed  of  probably  less  than  10.  They 
probably  have  a  total  radius  of  action  of 
8,000  miles  at  moderate  cruising  speed  and 
may  remain  away  from  any  base  or  source 
of  supply  for  a  month.  They  may  have  three 
periscopes,  two  conning  towers  and  two  rapid 
fire  guns.  Gyroscopic  compasses,  unaflfected 
by  magnetic  or  other  extraneous  influences 
are  used  for  steering. 

Ready  and  accurate  gun  fire  from  a  mer- 
chantman properly  equipped  makes  it  neces- 
sary for  the  submarine  to  take  complete  ob- 
servations during  the  very  brief  interval  oc- 
cupied in  coming  near  the  surface  for  obser- 
vation with  the  periscope  and  then  immediate 
submergence. 

If  remaining  near  the  surface,  the  periscope 
may  be  raised,  an  observation  taken,  and  the 
periscope  lowered  again,  all  in  30  seconds.  If 
the  submarine  is  on  the  surface,  and  with 
hatches  uncovered,  from  one  to  four  minutes 
will  be  required  for  complete  submergence. 

ME.\NS    OF    DISCOVERING    SUBM.^RINES 

When  the  condition  of  sea  and  air  are  fa- 
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vorable  a  submarine  is  readily  discernible 
from  an  aeroplane  flying  at  sufficient  height, 
and  this  has  worked  in  the  English  channel 
and  elsewhere,  but  the  aeroplanes  cannot  work 
far  out  at  sea  without  mother-ships,  which  are 
not  yet  provided. 

Various  sound  recording  devices,  intend- 
ed to  locate  surface  vessels,  submarines  arid 
even  moving  torpedoes  are  being  tested. 

Many  optical  devices  are  suggested,  also 
special  search  lights  and  projectors.  A  mov- 
ing torpedo  leave's  in  its  wake  a  stream  of  air 
bubbles  difficult  to  detect  in  a  rough  sea,  and 
these  bubbles  also  come  to  the  surface  some 
appreciable  time  after  the  torpedo  has  passed, 
say  50  to  200  feet,  towards  its  target. 

The  dragging  of  trawls  or  nets  by  special 
guard  boats  not  only  for  locating  submarines 
but  also  for  floating  and  stationary  mines  has 
given  considerable  success.  All  the  methods 
suggested  have  their  limitations  and  inventors 
should  apply  themselves  not  only  to  the  im- 
provement of  them,  but  also  to  the  finding  of 
supplementary  methods  and  devices. 

PROTECTION  OF   SHIPS   BY   NETS  OR  SCREENS 

Many  designs  of  such  devices  have  been 
suggested,  but  up  to  the  present  not  one  has 
received  the  approval  of  the  Navy  Depart- 
ment or  the  Merchant  Marine.  They  must 
be  heavy,  are  difficult  to  hold  in  position,  un- 
manageable in  a  heavy  sea  and  interfere  with 
the  speed  of  the  vessel  and  its  ability  to 
manoeuver.  Speed  and  quickness  in  steerage 
are  most  important  protective  qualities.  It  is 
noted  that  in  no  other  field  have  so  many 
suggestions  and  so  many  duplicate  inventions 
been  presented  to  the  Board. 

THE    PROTECTION    OF    INVISIBILITY 

The  point  of  lookout  on  a  submarine  being 
close  to  the  water,  the  position  of  a  vessel  at 
a  distance  can  only  be  discovered  by  its  smoke, 
so  that  smokeless  combustion  is  desirable.  Rel- 
ative invisibility  at  shorter  distance  may  also 
be  aff'orded  by  methods  of  painting.  The  sub- 
marine has  something  of  the  advantage  in  the 
silhoueting  of  the  object  at  the  horizon  on  ac- 
count of  its  lower  point  of  observation.  (This 
latter  suggestion  does  not  appear  in  the  Bul- 
letin). 

TO  DESTROY  OR  BLIND  THE  SUBMARINES 

A  rapid  gun  is  effective  when  the  submarine 
is  seen  within  accurate  range  of  the  gun;  but 
the  target  is  so  small  that  it  is  difficult  to  hit. 

The  powerful  effect  of  any  submarine  explo- 


sion on  all  neighboring  bodies  provides  a 
simple  means  of  destroying  or  of  crippling 
an  under-sea  boat.  Once  it  has  been  even  ap- 
proximately located,  the  setting  off  of  a  heavy 
charge  of  high  explosive,  well  submerged  in 
the  vicinity  of  the  submarine  will  bring  about 
this  result.  Heavy,  black  petroleum  or  similar 
substance  upon  the  surface  of  the  water,  has 
sometimes  clouded  the  glass  of  the  periscope 
in  rising  out  of  the  water  so  that  nothing  could 
be  seen  through  it. 

Many  vessels  have  saved  themselves  from 
torpedo  attack  by  a  smoke  screen.  This  may 
be  formed  by  the  incomplete  combustion  of  the 
oil  used  for  fuel  or  by  burning  chemicals. 
When  enveloped  in  cloud  the  vesssel  if  of  suf- 
ficient speed  may  change  its  direction  or  posi- 
tion with  a  good  chance  to  escape. 

The  Bulletin  gives  information  necessary  to 
all  would-be  inventors  concerning  mines,  float- 
ing or  stationary,  submarine  torpedos  and 
their  manipulation. 

WHY    SUBMARINES    CANNOT   BE   BL0CK.\DED 

The  submarine  bases  are  very  strongly  pro- 
tected by  land  batteries,  by  aeroplane  observ- 
ers and  by  large  areas  of  thickly  mined  waters, 
extending  beyond  the  ranges  of  the  heaviest 
guns.  Attempts  to  trap  the  submarines  going 
or  coming  are  continuous,  and  here  is  present- 
ed a  broad  field  for  invention. 

A   GENERAL   LETTER   TO    INVENTORS 

The  Naval  Consulting  Board  is  now  con- 
stantly receiving  so  many  letters  of  sugges- 
tions, and  formal  presentations  of  inventions 
of  all  degrees  of  practicability  that  it  is  found 
impossible  to  reply  to  them,  and  a  formal 
printed  letter  has  been  prepared  which  covers 
a  large  number  of  the  cases  and  should  be  sat- 
isfactory to  the  recipient.  Perhaps  the  most 
interesting  portion  of  this  letter  is  the  follow- 
ing enumeration  of  objections  which  are  found 
to  apply,  one  or  more  of  them,  to  a  large  num- 
ber of  the  propositions  received. 

1.  It  has  been  suggested  before  and,  there- 
fore, whether  approved  or  disapproved,  re- 
quires no  further  action. 

2.  A  similar  device  is  already  in  use  by  the 
Navy. 

3.  You  offer  a  desideratum  rather  than  an 
invention. 

4.  It  is  not  considered  practicable  at  pres- 
ent. 

5.  According  to  Naval  authorities,  such  a 
device   is   not   required. 
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6.  Prevailing  conditions  render  its  use  im- 
possible. 

7.  The  desired  purpose  is  now  more  ef- 
ficiently accomplished. 

8.  There  is  no  method  known  at  present 
of  applying  the  suggestion. 

9.  Not  practicable  according  to  natural  laws 
as  known. 

10.  The  facilities  for  construction  are  not 
available. 

11.  It  would  violate  laws  of  war  as  inter- 
preted by  this  country  and  our  allies. 

12.  It  would  be  too  dangerous  to  use. 

13.  A  similar  suggestion  has  been  tried  and 
abandoned. 

14.  The  proposal  is  not  fully  understood. 

15.  Its  use  would  interfere  with  handling 
the   ship. 

16.  Not  practicable  under  marine  conditions. 

17.  Ineffective  against  submarines  as  now 
built. 

The  purpose  of  the  Board  is  distinctly  to 
encourage  rather  than  to  discourage  invention, 
and  its  purpose  must  be  helped  by  these  sug- 
gestions of  "how  not  to  do  it." 

All  communications  are  carefully  consid- 
ered by  a  committee  of  six  expert  examiners 
who  are  all  anxious  to  find  anything  that  may 
help  the  cause. 


out  in  any  case  it  might  have  been  an  inter- 
esting experiment  to  have  first  reconstructed 
and  rearranged  the  piping  system,  noting  the 
results,  but  it  would  have  taken  much  time, 
it  would  have  entailed  considerable  cost,  it 
would  not  have  been  "business." 


"SAVING     BY     SCRAPPING     AIR     COM- 
PRESSORS" 

The    following    inquiry    comes    to    us    from 
England,    "Passed    by    the    Censor,"    with    no 
hint    of   the    address    of    the    writer,    so    that 
we  can  only  reply  through  our  columns. 
To  the  Editor  of  Compressed  Air  Magazine : 

Referring  to  Air.  Stephen  W.  Symons'  in- 
teresting arlicle  in  yoiir  June  issue,  could 
he  tell  us  how  much  the  improvement  was 
due  to  the  new  compressor  and  how  much  to 
the  "new  system  of  pipe  lines  which  elim- 
inated restricted  orifices,  leakages,  etc."  I 
would  have  scrapped  the  old  pipe  line  first. 
Lewis  L.  Kelsey. 

As  Mr.  Symons  is  now  serving  with  the 
British  Aviation  Corps  it  is  impossible  for 
him  to  reply.  The  problem  in  the  above  case 
was  not  to  ascertain  and  apportion  in  detail 
the  losses  attributed  to  the  compressors  and 
to  the  piping  system  separately,  both  being 
concededly  inefficient,  but  to  replace  both  in 
the  cheapest  and  quickest  way  possible.  Al- 
though the  old  compressors  were  to  be  thrown 


SPECIAL  AIR   GIVES  SPECIAL 
RESULTS 

BY    FRANK   RICHARDS 

[It  is  believed  that  the  following,  reprinted 
from  The  Salt  Lake  Mining  Review,  Aug.  30, 
1917,  is  sufficiently  understandable  without 
note  or  comment. — Ed.  C.  A.  M.]. 

"A  Man  Who  Knows,"  writing  in  The  Salt 
Lake  Mining  Review,  July  30,  uses  my  name  at 
the  beginning  and  seems  to  invite  criticism  or 
reply.  His  article,  which  is  not  long,  touches 
the  fundamental  principles  of  air  compression 
and  seems  to  call  for  a  somewhat  elaborate 
reply  which  I  will  not  attempt  here.  I  wish 
now  only  to  refer  to  his  penultimate  paragraph 
which  it  seems  best  to  reproduce  in  full. 

"It  is  a  well  known  fact  also,"  he  says, 
"that  the  hot,  wet  air  is  the  direct  cause  of 
the  carbonization  or  baking  of  the  oil  in  the 
high  pressure  valves,  causing  them  to  leak  and 
very  often  to  break.  The  intercooler  which 
removes  the  greatest  amount  of  water  from 
the  air  before  it  enters  the  high  pressure 
cylinder  of  the  compressor  is  therefore  the 
best  one  to  use." 

The  "Man  Who  Knows"  must  certainly 
know,  and  must  use  in  his  compressors,  some 
special  brand  of  air  which  the  rest  of 
us  do  not  know.  Any  air  with  which  we  are 
familiar,  even  if,  as  free  air,  it  be  at  the  sat- 
uration point  with  moisture,  and  it  couldn't  be 
wetter  than  that,  will  be  very  dry  air  when  it 
is  compressed  to  the  intermediate  pressure  and 
is  passed  through  the  discharge  valves  of  the 
low  pressure  cylinder,  and  of  course  the  inter- 
cooler can  have  no  retroactive  effect  up  to  this 
point. 

If  now  this  partially  compressed  air  is 
passed  through  the  most  perfect  intercooler  in 
the  world,  which  the  "Man  Who  Knows" 
should  know  about,  and  if  all  the  moisture 
which  at  this  stage  is  possible  has  been  taken 
out  of  it  (not  all  the  moisture  by  any  means), 
or  if  the  air  is  only  passed  through  an  ordin- 
ary intercooler  such  as  the  most  experienced 
and  successful  compressor  builders  produce; 
or  if,  thirdly,  the  air  is  passed  from  the  low 
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pressure  cylinder  to  the  high  pressure  cylin- 
der without  going  through  any  intercooler  at 
all,  this  air  when  compressed  to  its  terminal 
pressure  and  passing  through  the  discharge 
valves  of  the  high  pressure  cylinder  will  still 
be  very  dry  air,  dryer  than  at  any  previous 
point  of   its  passage  through   the  machine. 

All  this,  of  course,  provided  it  is  not  a  spe- 
cial brand  of  air  which  the  "Alan  Who 
Knows"  may  know  about.  If  the  intercooler 
which  the  "Man  Who  Knows"  knows  about 
can  get  rid  of  "hot  wet  air"  in  the  compressor 
at  a  pressure  of  80  or  loo  pounds  he  must 
know  how  the  air  got  wet,  and  this  knowledge 
may  carry  with  it  the  secret  also  of  getting 
the    water    out. 


"ADVANCED  FIRST  AID  INSTRUCTIONS 
FOR    MINES" 

The  above  is  the  title  of  what  must  be  con- 
sidered a  most  valuable  handbook,  or  rather 
pocketbook,  just  published  by  the  Bureau  of 
Mines.  It  is  prepared  by  a  committee  of 
surgeons :  G.  H.  Halberstadt,  A.  F.  Kuoefel, 
W.  A.  Lynott,  W.  S.  Rountree  and  W.  J. 
Shields,  and  admirably  covers  a  much  wider 
field  than  is  indicated  by  its  title.  It  deals 
not  only  with  the  treatment  of  all  classes  of 
accidents  and  disablements  that  may  occur, 
but  outlines  generally  the  structure  and  func- 
tions of  the  human  body  and  the  conditions 
for  maintaining  normal  health.  There  are 
168  pages,  554  by  45^  inches,  copiously  illus- 
trated. The  paper  covered  edition  is  for 
free  distribution  and  the  price  of  the  buck- 
ram-bound edition  is  35  cents. 


AIR     NAVIGATION     IN     WIND,     RAIN, 
CLOUD  AND   FOG 

BY   W.    H.   DINES* 

A  recent  lecture  by  Lord  Montagu  of  Beau- 
lieu  to  the  Aeronautical  Society  has  directed 
attention  to  the  possibility  after  the  war  of 
convejnng  mails  and  passengers,  and  per- 
haps goods,  from  place  to  place,  by  aero- 
planes. In  suitable  weather  such  transit 
should  present  no  difficulty  save  that  of  ex- 
pense, provided  that  landing  places  can  be 
found  in  such  positions  that  the  stages  may 
not  be  too  long,  but  it  is  obvious  that  the 
weather  is,  and  must  remain,  a  very  impor- 
tant factor   for  many  years   to   come. 


*From  Nature. 


The  kinds  of  weather  inimical  to  aviation 
are  too  much  wind,  low  clouds  and  fog,  and 
of  these  fog  is  perhaps  the  worst,  as  it  is  also 
in  the  case  of  shipping.  The  ways  in  which 
wind  affects  an  aeroplane  are  various.  There 
is  the  difficulty  of  starting  and  landing,  but 
the  days  on  which  this  is  serious  are  not 
numerous,  even  in  a  windy  country  like  Eng- 
land. But  still  there  are  days  when  land- 
ing is  unsafe,  and  it  is  the  misfortune  with 
an  aeroplane  that  it  must  in  some  way  or 
other  come  to  the  earth  as  soon  as  its  stock  of 
petrol  is  exhausted.  It  cannot,  like  a  ship 
outside  a  port  with  a  dangerous  bar,  wait 
until  conditions  are  more  favorable;  it  must 
come  down,  whatever  the  risk.  Once  in  the 
air,  a  steady  wind  has  no  effect  upon  the 
flying  of  an  aeroplane,  although  it  has  a 
great  effect  upon  the  direction  of  the  course. 
So  much  misapprehension  exists  on  this 
point  that  it  cannot  be  put  too  clearly.  First, 
however,  it  must  be  stated  frankly  that  a  per- 
fectly steady  wind  does  not  exist  in  prac- 
tice, but  the  ordinary  wind  becomes  more  and 
more  steady  as  the  height  increases,  and  in 
so  far  as  the  drift  of  an  aeroplane  is  concern- 
ed it  has  the  same  effect  as  a  steady  wind  of 
the  same  mean  velocity. 

The  pilot,  therefore,  if  the  earth  is  hidden 
from  him  by  a  sheet  of  clouds,  is  absolutely 
and  entirely  ignorant  of  the  strength  and 
direction  of  the  wind  in  which  he  is  flying; 
it  is  just  the  same  to  him  if  it  be  a  dead  calm 
or  if  it  be  blowing  at  the  rate  of  a  hundred 
miles  an  hour  from  the  east  or  from  the  west; 
he  is,  indeed,  as  unconscious  of  the  motion 
which  he  is  sharing  with  the  air  as  he  is  of 
his  daily  revolution  at  a  rate  in  these  lati- 
tudes of  some  600  miles  an  hour  round  the 
axis  of  the  earth.  But  the  effect  upon  the 
drift  of  his  machine  may  be  very  consider- 
able, and  as  he  does  not  know  what  it  is  he 
cannot  allow  for  it.  The  sailor  also  is  concern- 
ed with  the  drift  of  his  vessel,  but  he  has  in 
general  a  fairly  good  knowledge  of  how  much 
it  is ;  the  currents  due  to  the  tide  can  be 
predicted,  and  the  leeway  due  to  wind  can  be 
estimated,  but  it  is  not  so  with  the  airman. 
Moreover,  the  rate  of  drift  of  a  vessel  is 
mostly  small  in  comparison  with  her  motion 
through  the  water,  but  in  exceptional  in- 
stances the  velocity  of  the  wind  may  equal 
the  velocity  of  the  aeroplane. 
Thus  Glasgow  lies  very  close  to  a  point  400 
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miles  due  north  of  Plj-mouth,  and  an  aero- 
plane leaving  Plymouth  and  flying  due  north 
at  eighty  miles  an  hour  would  find  itself  close 
to  Glasgow  in  five  hours'  time.  Should,  how- 
ever, a  strong  west  wind  be  blowing  of  which 
the  pilot  did  not  know,  and  also  clouds  so 
that  he  could  not  see  the  earth,  he  would,  if 
steering  by  compass,  find  himself  in  five 
hours'  time  over  the  North  Sea,  and  quite 
possibly  much  nearer  to  the  Danish  than  to 
the  English  coast.  In  the  present  state  of 
our  knowledge  he  could  obtain  information 
at  starting  of  the  general  direction  and 
strength  of  the  wind,  but  not  in  such  detail 
that  he  could  hit  ofT  Glasgow  within  100  or 
200  miles.  If  he  could  see  the  ground  he 
could  ascertain  that  he  was  not  traveling  in 
the  way  his  machine  was  pointing,  and  would 
thus  become  aware  of  his  drift,  but  if  he 
could  see  the  ground  he  could  steer  by  the 
known  landmarks.  There  would  be  few  land- 
marks over  the  sea,  but  the  appearance  of 
the  surface  should  give  him  information  as  to 
the  strength  of  the  wind,  and  also  of  its  di- 
rection. 

Hence  it  seems  likely  that  in  countries  like 
England,  where  clouds  prevail,  long-distance 
flight,  if  it  is  to  be  carried  on  at  regular 
times  day  after  day,  will  have  to  be  at  low 
elevations.  About  3,000  feet  is  the  usual 
height  of  the  winter  cloud  sheet,  but  it  may 
on  occasion  easily  descend  to  2,00a  feet. 

Wind,  therefore,  though  when  it  is  steady 
and  in  a  favorable  direction  it  may  be  of 
assistance  for  a  journey  in  its  own  direction, 
will  in  general  be  a  hindrance  to  aerial  navi- 
gation, and  when  combined  with  low  clouds 
may  become  an  insuperable  hindrance.  In 
cases  where  its  velocity  and  direction  can  be 
accurately  foretold,  the  difficulty  about  allow- 
ing for  the  drift  can  be  overcome,  but  such 
precise  forecast  is  not  yet  practicable. 

A  gusty  wind  introduces  difficulties  of  its 
own ;  the  so-called  holes  in  the  air,  of  which 
one  heard  so  much  in  the  early  days  of  avi- 
ation, were  due  to  gustiness,  but  greater  sta- 
bility and  speed  in  the  machine  are  eliminat- 
ing these  difficulties. 

Clouds  introduce  a  difficulty  of  their  own, 
apart  from  the  point  that  has  been  already 
considered.  It  would  seem  at  first  sight  as 
though  a  man  would  retain  his  sense  of  the 
vertical    direction    in   any    circumstances,    but 


this  is  not  so.  Were  a  man  placed  inside  a 
hollow  vessel  that  was  falling  freely  without 
air  resistance,  he  would  be  entirely  without 
sense  of  weight  or  direction,  and  the  pilot 
of  an  aeroplane  in  an  extensive  mass  of  cloud 
is  in  much  the  same  position.  He  cannot  see 
any  definite  object,  and  apart  from  sight  his 
sense  of  direction  depends  upon  the  reaction 
between  him  and  the  seat  he  is  sitting  on. 
So  long  as  the  motion  is  uniform  this  reac- 
tion is  vertical,  but  any  acceleration  of  the 
machine  alters  the  direction  and  intensity  of 
the  reaction,  and  so  confuses  the  sense  of 
level.  The  same  effect  is  produced  upon  a 
spirit-level  or  similar  instrument,  and  so  con- 
fusing is  the  effect  that  it  is  said  the  machine 
may  almost  be  upside  down  without  the  pilot 
knowing  it.  It  would  seem  as  though  a  gyro- 
scope might  to  some  extent  meet  the  diffi- 
culty. One  result  of  this  uncertainty  of  level 
is  that  astronomical  observations  for  the  de- 
termination of  latitude  and  longitude  are  not 
possible  unless  the  horizon  can  be  seen,  and 
thus  the  amount  of  the  error  produced  by 
want  of  knowledge  of  the  drift  cannot  be 
known. 

Fog  is  to  all  intents  and  purposes  simply 
a  cloud  touching  the  earth.  Landing  places 
for  aviators  have  naturally  been  put  in  low, 
sheltered  positions,  partly  because  a  shelter 
from  wind  is  required,  but  probably  because 
more  or  less  of  a  dead  level  is  necessary,  and 
such  flat  places  are  more  likely  to  be  found 
at  low  altitudes.  Such  positions  are  especial- 
ly liable  to  fog.  The  danger  of  a  fog  lies  in 
its  concealing  the  landing  place  and  hiding 
from  the  pilot  until  the  last  moment  his  dis- 
tance  from   the  ground. 

Thus  it  appears  that  the  demand  of  the 
airman  on  the  meteorologist  is  that  he  shall 
be  able  to  forecast  wind  and  fog,  and,  to  a 
less  extent,  clouds,  on  the  route  the  airman 
is  proposing  to  follow.  It  has  long  been 
the  business  of  the  Meteorological  Office  to 
forecast  wind,'  and  a  certain  amount  of  pre- 
cision has  been  attained.  During  last  winter 
Major  Taylor  investigated  the  possibility  of 
forecasting  fog,  and  gave  the  results  in  lec- 
tures to  the  Royal  Meteorological  and  Aero- 
nautical Societies.  His  work  constitutes  a 
considerable  advance  investigation  of  this 
difficult  subject.  If  we  express  the  wind  in 
terms  of  its  two  components,  W.  to  E.  and  S. 
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to  N.,  the  probable  error  of  a  forecast  for 
each  component  is  perhaps  about  ten  miles 
an  hour,  and  there  is  not  much  prospect  of 
improving  this ;  the  estimate  is  for  England 
and  the  Continent,  but  farther  south  the  con- 
ditions are  much  better. 

I  do  not  wish  to  emphasize  the  difficulties 
which  lie  in  the  way  of  regular  air  services, 
but  they  are  there,  and  the  first  step  tow- 
ards overcoming  them  is  to  admit  their  exis- 
tence. 


l)uilders   and   engineers   with   the  newest  and 
best   features   of  aircraft   construction. 


NOTES 

In  33  years  the  production  of  iron  in  the 
United  States  has  increased  337  per  cent.,  pe- 
troleum, 391  per  cent;  copper,  1,200  per  cent; 
cement,  2,087  per  cent. ;  lead,  125  per  cent.,  and 
zinc,  638  per  cent.  During  the  same  period, 
the  production  of  coal  has  more  than  trebled. 


The  State  Highway  Department  of  Mis- 
souri in  a  recent  bulletin  suggests  that  mud- 
holes  sometimes  can  be  remedied  by  drilling 
•down  4  or  5  ft  and  putting  in  a  shot  of  dyna- 
mite to  loosen  the  subsoil  and  provide  under- 
drainage. 


Users  of  fuel  oil  in  Buenos  Ayres  are  burn- 
ing rafaelita,  a  dry  form  of  petroleum  found 
in  the  provinces  of  Patagonia,  Mendoza,  and 
Neuquen,  to  help  meet  the  present  shortage 
of  that  product.  Of  late  the  burning  of  raf- 
aelita has  increased  very  greatly  and  helps 
materially  to  lower  cost  of  fuel  charges. 


According  to  figures  recently  published, 
some  six  million  shells  were  used  in  the  oper- 
ations that  resulted  in  the  capture  of  Messines. 
Reckoning  these  at  an  average  weight  of 
slightly  over  100  lb. — probably  the  average 
was  higher — this  would  represent  a  consump- 
tion of  about  300,000  tons  of  steel. 


A  Permanent  Aircraft  Exhibit  is  to  be  es- 
tablished in  Washington  in  the  immediate 
future,  under  the  auspices  of'  the  National 
Advisory  Committee  for  Aeronautics  and  the 
Aircraft  Production  Board.  The  exhibit  will 
include  all  kinds  of  aircraft  material,  engine 
parts,  sections  of  planes,  etc.,  both  American 
and  foreign,  and  the  aim  will  be  to  make  it 
representative  of  the  latest  developments  of 
aeronautics.  The  principal  object  of  this  un- 
dertaking is  to  familiarize  American  aircraft 


The  Caproni  triplanes  now  appearing  in 
Italy  are  capable  of  carrying  25  passengers 
each.  ■  They  already  hold  a  number  of  world- 
records,  including  the  useful  weight  carried 
— nearly  five  tons — the  speed  record  of  157 
miles  per  hour,  and  the  distance  record  of  a 
run  of  920  miles  in  10  hours  without  stop. 
They  are  equipped  with  three  motors  of  700 
h.p.   each. 


Through  the  cooperation  of  manufacturers 
of  steel  plates  or  shapes,  manufacturers  of 
electric  spot-welding  apparatus,  and  the 
United  States  Bureau  of  Standards,  a  pro- 
gram for  the  investigation  of  spot-welded 
joints  has  been  undertaken.  This  work  will 
be  done  to  show  the  practicability  of  sub- 
stituting spot  welding  for  riveting  in  the  as- 
sembling of  steel  structures  of  various  types. 


The  Denver  Tramway  is  making  use  of  a 
50-ft.  Westinghouse  air  compressor,  mounted 
on  skids  for  supplying  air  for  track  tamping. 
The  compressor  is  motor  driven  from  the  trol- 
ley supply  current  and  is  of  sufficient  capacity 
to  take  care  of  four  tampers  at  a  time.  The 
company  has  been  using  two  tampers  and  has 
been  able  to  accomplish  as  much  work  with 
the  two  men  as  twelve  men  could  do  with 
manual  tamping. 


In  describing  the  work  of  the  airmen  at  the 
front,  Major  L.  W.  B.  Rees  of  the  British 
flying  corps,  stated  recently  that  the  British 
fly  on  three  levels  with  three  kinds  of  ma- 
chines. The  lowest  are  the  artillery  direc- 
tors, who  circle  about  in  big  figure,  eights 
some  6,000  feet  above  the  enemy  trenches 
and  flash  back  directions  to  the  British  gun- 
ners by  wireless.  Above  them  at  10,000  feet, 
are  the  heavy  fighters  with  two  men  to  a 
machine  and  able  to .  keep  the  air  for  four 
hours  at  a  speed  of  no  miles  per  hour.  At 
a  height  of  15,000  feet  are  the  single-man, 
light  fighters,  capable  of  130  miles  an  hour 
and  of  ascending  the  first  10,000  feet  in  ten 
minutes. 


Tentative  arrangements  have  been  made  for 
financing  a  new  railway  in  Northern  Peru, 
which,  when  completed,   should  open  up  one 
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of  the  richest  sections  of  South  America. 
The  line  as  projected  will  be  about  250  miles 
long,  and  will  be  another  link  in  the  Pan- 
American  transcontinental  system.  The  road 
will  cross  the  lowest  depression  of  the  Andes, 
and  on  the  Pacific  it  will  have  what  is  said 
to  be  the  best  .seaport  in  South  America,  at 
Pajrta.  Thence  it  will  extend  inland,  tra- 
versing the  richest  regions  of  the  Americas. 
The  railway  will  put  Lima,  the  capital  of 
Peru,  within  five  days  of  Iquitos,  the  head 
of  the  rubber  industry  of  the  Amazon.  The 
trip  from  Lima  to  Iquitos  cannot  now  be 
made  in  less  than  sixty  days.  It  will  put 
New  York  City  within  ten  to  eleven  days 
of  Iquitos,  as  compared  with  about  thirty- 
five  days   at  present. 


necting  the  furnaces  and  chimney  is  30  ft.  in 
diameter,  and  2,500  ft.  long,  and  is  provided 
with  openings  for  cleaning.  In  the  construc- 
tion of  the  chimney  400  tons  of  steel  was  used. 


A  very  remarkable  trolley  accident  recently 
occurred  in  New  Zealand  on  the  Otira  Rail- 
way tunnel,  in  course  of  construction.  Four 
men  on  a  trolley  entered  the  tunnel,  which 
has  a  down  gradient  of  i  in  33.  After  the 
party  had  travelled  a  short  distance  their 
acetylene  light  was  extinguished,  and  in  the 
darkness  the  trolley  got  out  of  control,  and 
acquired  a  great  speed.  Two  of  the  men 
managed  to  jump  off  before  the  trolley  gath- 
ered way,  but  the  two  who  remained  were 
threatened  with  certain  death.  The  pumps  in 
the  tunnel,  however,  were  not  working,  and 
the  end  formed  a  "pocket"  filled  with  water. 
This  acted  as  a  buffer  when  the  trolley  dash- 
ed into  it.  The  two  men  were  thrown  into  the 
water,  where  they  remained  shoulder  deep 
for  some  time.  Darkness  rendered  their  res- 
cue difficult,  but  it  was  safely  accomplished. 
They  were  much  exhausted,  but  unhurt. 


What  is  claimed  as  the  tallest  chimney  in 
the  world  was  recently  completed  for  a  cop- 
per smelter  at  Sagonoseki,  Japan.  It  is  con- 
structed of  concrete,  570  ft.  high,  26^4  ft.  in- 
side diameter  at  the  top,  and  42  ft.  in  diameter 
at  the  base.  The  great  height  was  decided  on 
to  carry  the  fumes  from  the  smelter  to  an  alti- 
tude that  will  avoid  killing  the  surrounding 
vegetation.  The  foundation,  which  is  95  ft.  in 
diameter,  contains  2,700  cub.  yards  of  concrete. 
For  150  ft.  the  chimney  is  reinforced  by  a  con- 
crete lining,  separated  from  the  outer  shell  by 
a  5-ft.  air  space.  The  opening  at  the  base  is 
31    ft.   high  and  20   ft.   wide.     The   flue  con- 


According  to  the  Frankfurter  Zeitung,  the 
newly  manufactured  compressed  cellulose 
piping  has  proved  very  satisfactory  in  chem- 
ical factories  and  also  in  mining  works.  The 
new  material,  it  is  said,  is  absolutely  non- 
porous,  is  considerably  lighter  than  iron,  can 
be  worked  like  wood,  and  is  consequently 
easily  moved  and  repaired.  As  cellulose  is 
a  bad  conductor  of  heat,  it  requires  no  par- 
ticular protection  against  heat;  it  also  resists 
chemical  influences  better  than  iron.  Cellu- 
lose tubes  are  suitable  for  conducting  hot 
and  cold  air,  and  for  corrosive  gases  which 
eat  into  iron  conductors  very  quickly.  They 
are  not  suitable,  however,  for  steam. 


LATEST  U.  S.  PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  {not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

AUGUST    7. 

1,235,678.  FUEL-OIL  OUTSIDE  ATOMIZER. 
Paul  L.  Geer,   San  Jose,  Cal. 

1,235,759.  PNEUMATIC  ACTION  FOR  MUS- 
ICAL INSTRUMENTS.  Ralph  G.  Benson. 
Chicago,    111. 

1,235,761.  ELECTRIC  AIR-HEATER.  Carl 
O.    Bergstrom,    Boston,   Mass. 

1,235,849.  VACUUM  -  CLEANER.  Ezra  B. 
Smith,   Chicago,    111. 

1,235.898.  DEVICE  FOR  WITHDRAWING 
AND  SEPARATING  THE  LIQUID  CON- 
TENTS OF  THE  CRANK-CASE  OF  AN  IN- 
TERNAL-COMBUSTION ENGINE.  Webb 
Jay,    Chicago,    111. 

1,236,010.  HIGH  PRESSURE  GAS  REGULA- 
TOR.    G.   W.   Savage,   Chester,   Pa. 

1,236,020.  APPARATUS  FOR  GENERATING 
POWER.  Washington  B.  Vanderlip,  Oak- 
land,   Cal. 

1,236,032.  PNEUMATIC  GRAIN-ELEVATOR. 
John    R.    Wright,    Wheeling,    Mo. 

1,236,060.  FUEL-SUPPLY  SYSTEM  FOR  IN- 
TERNAL-COMBUSTION ENGINES.  Greg- 
ory  Caldwell    Davison,    New   London,    Conn. 

1,236,147.  COTTON-SEED  CLEANER.  James 
H.   Cary,   Memphis,   Tenn. 

1,236,172.  BLOW-TORCH.  Gustaf  E.  Holm- 
gren,   Duluth,    Minn. 

1,236,187.  AIR-COMPRESSOR  FOR  INTER- 
NAL-COMBUSTION ENGINES.  Hermann 
Lemp,  Erie,  Pa. 

1,236,215.  AIR-FED  OILER.  Henry  Schade, 
Shelby,   Iowa. 

1,236,241.  APPARATUS  FOR  DRAWIN'^ 
GLASS  CYLINDERS.  William  Westburv 
Okmulgee,   Okla. 

1,236,371.      DRILLING    APPARATUS.      Georr 
H.   Oilman,   Claremont,    N.   H. 

AUGUST    14. 

1,236..413.  APPARATUS  FOR  MILKING 
COWS.  Henry  Droutledge,  Auckland,  New 
Zealand. 
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1,236,431.  APPARATUS  FOR  MILKING 
CATTLE.  Charles  Gilbert  Hawley,  Chi- 
cago,  111. 

1,236,479.  TIRE  -  PUMP.  Adolph  Peteler, 
Freeport,    N.    Y. 

1,236,513.  TIRE-PUMP.  William  U.  Watson, 
Chicag-o,    111. 

1,236,548.  APPARATUS  FOR  TREATING 
MILK.  William  J.  Davis  and  Lars  John- 
son,   Chicago.    111. 

1,236,614.  EXHAUST  -  CONTROLLING 
VALVE  FOR  PERCUSSIVE  TOOLS.  Fred 
M.    Slater,   Easton,   Pa. 

1,236.651.  PNEUMATIC  PUMP.  Eugene  L. 
Arnott  and  John  S.  Arnott,  Greenfield,  Ohio. 

1,236.663.  PNEUMATIC-DESPATCH  -  TUBE 
APPARATUS.  Walter  Bixby,  Dorchester, 
Mass. 

1,236,701-2-3-4.  PNEUMATIC  TOOL.  George 
H.   Oilman,   Claremont,   N.   H. 

1,236.922.  PNEUMATIC  ENGINE  OR  MO- 
TOR. Harry  Gibbs,  Higher  Tranmere, 
England. 


tungsten   in   said  space   to   combine   with   res- 
idual   gases. 

1,237,212.     BLOWER.       Abraham    L.    Loewen, 
Hillsboro,     Kans. 

AUGUST    21. 

1,237,308.      COMPRESSED    -    AIR    WATER- 
R.A.ISING  APPARATUS.     Christian  De  Pre- 
ville,   Paris,   France. 
1,237,335.      GOVERNOR-ACTUATED      FLUID- 
CONTROLLER.       Frank    Hennebohle,    Chi- 
cago,   111. 
1,237,338.      PNEUMATICALLY     -     OPERATED 
WINDOW-CLEANER.      Frederic    W.    Hogg, 
The  Dalles,  Oreg. 
1.237,425.      METHOD      OF      TREATING 
WHEAT.      Arnold    C.    von    Hagen,    Kansas 
City,   Mo. 

1.  The  process  which  consists  in  treating 
grain  first  by  subjecting  the  same  to  mois- 
ture, then  agitating  the  grain  to  distribute 
the  moisture  over  the  shells  of  the  grain,  and 
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1,236,937.  METHOD  OF  AND  MEANS  FOR 
FORMING  GLASS  ARTICLES.  William  S. 
Hough,  Jr.,  St.  Catherines,  Ontario,  Can- 
ada. 

1,236,944.  VACUUM  CLEANING-MACHINE. 
James  B.   Kirby,  Cleveland.   Ohio. 

1.236.952.  MILKI.XG  -  MACHINE.  Meredith 
Leitch,    Poughkeepsie,    N.    Y. 

1.236.953.  AUTOMATIC  REGULATOR  FOR 
GAS  SYSTEMS.  Herbert  F.  Lewis,  Phila- 
delphia,  Pa. 

1,237.196.  HYDRAULIC  ME.\NS  FOR  COM- 
PRESSING GASES.  Kenneth  Gauldie,  Glas- 
gow,   Scotland. 

1,237.210.  METHOD  OF  PRODUCING  VAC- 
UUMS. Irving  Langusier,  Schenectady,  N. 
Y. 

2.  The  method  of  producing  high  vacua 
which  consists  in  reducing  the  gaseous  pres- 
sure in  the  space  to  be  evacuated  until  the 
atmosphere  in  said  space  has  become  highly 
.attenuated      and      then      vaporizing      metallic 


then  by  a  separate  operation  forcing  the 
moisture  into  the  shell  of  the  grain  by  pres- 
sure. 

1,237,512.  PNEUMATIC-TIRE  PRESSURE- 
GAGE.  Charles  Harrison  and  Kenneth  La- 
mond,  Vancouver,  British  Columbia,  Can- 
ada. 
1,237,520.  METHOD  AND  MEANS  FOR 
COATING  KILN-BAKED  ARTICLES.  John 
W.   Ivery,   Brazil,   Ind. 

1.  The  method  of  coating-  kiln-baked  ar- 
ticles during  the  baking  operation,  consist- 
ing in  inducing  a  current  of  atmospheric 
air  through  a  passage  by  a  fluid  pressure 
blast  and  blowing  .said  air  into  the  upper 
portion  of  the  kiln  by  such  blast,  and  in  in- 
troducing the  glazing  material  into  said  pas- 
sage, whereby  free  mixing  of  said  material 
with  the  currents  passing  through  the  pas- 
sage is  effected,  and  whereby  said  currents 
will  discharge  said  material  into  the  kiln 
in    the    form    of   a    cloud. 
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1,237.534-5.      CUTTING        OR        WELDING 
BLOWPIPE.      Edg-ar   C.   Martin,    Central,    S. 
C. 
1,237.582.      APPARATUS    UTILIZED    IN    SUB- 
AQUEOUS      BUILDING       CONSTRUCTION. 
John   Taylor,   Hamilton,    Ontario,   Canada. 
1.     A    device    of    the    class    described    com- 
prising a  working-  chamber  open   at  the   bot- 
tom   and    adapted    to    be    lowered    over    sub- 
aqueous  construction,   ballast    tanks   mounted 
on    the    working-    chamber    and    open    to    the 
atmosphere  on  the  top,  and  means  for  alter- 
nately   filling    and    emptying    the    tanks    with 
water  ballast  without  the  use  of  pumps. 
1,237,675.      SUCTION     CLEANING  -  MACHINE. 
David  P.  Moore  and  Samuel  B.  Pack,  Wash- 
ington,  D.  C. 
1,237,688.      EXPLOSIVE    METHOD    OP    GEN- 
ERATING     POWER.        Pontus      Ostenberg, 
Los  Gatos,  Cal. 
1,237,767.     PROCESS     OF    PURIFYING    GAS. 
Willard  O.    Felt,   Brooklyn,   N.   Y. 
1.     A     process     of     the     nature     disclosed, 
which    comprises    compressing    to    a    pressure 
of  approximately   300  pounds  per  square   inch 
a    fluid    mixture    comprising    a    gas,     mixing 
said  mixture  with  glycerin  while  under  com- 
pression,   and    reducing    the    temperature    of 
the    resultant    mixture    to    approximately    60 


AUGUST   28. 

1,238,101.  PROCESS  OP  MAKING  PLASTIC 
LUBRICATING  COMPOUNDS.  Eli  P.  Burch^ 
Laurel   Springs,    N.    J. 

1.  The  process  of  preparing  a  lubricant, 
which  consists  in  mixing  an  asphaltic  oil  and 
a  paraffin  oil,  the  latter  having  approxi- 
mately the  physical  properties  of  dodecane, 
then  heating  the  mixture  to  a  temperature 
of  approximately  400  degrees  P.  to  450  de- 
grees F  and  blowing  through  the  heated 
mixture. 

1,238,238.  NUT-CRACKING  MACHINE.  Dick 
B.  Williams,  New  Orleans,  La. 
6.  A  nut  cracking  machine  including  shell 
cracking  mechanism,  and  an  air  blast  ejec- 
tor device  having  an  intermittently-opera- 
tive blast  and  a  constantly-operative  blast. 
1,138,249.     AIR-PRESSURE    GAGE.      Sherman- 

S.   Benson,  York,  Nebr. 
1,238.255.      OPEN      GRIP-HANDLE,      INSIDE- 
TRIGGER  PNEUMATIC  TOOL.     Mathew  J. 
Burkel,   Aurora,   111. 
1,238,271.     SIPHON-HEAD.   Paul   Crovo,   Carl- 

stadt,    N.    J. 
1,238,291.     SIREN.        Harry     C.      Heath,      San- 
Francisco,  Cal. 
1,238,375.     AIR-BRAKE    ATTACHMENT.    Ab- 
bott  L.   Wright,   Chicago,    111. 
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degrees  P.   while  under   compression,   thereby 
separating     glycerin     and     contained     impur- 
ities   and    liberating    the    gas    in    a    relatively 
purified  condition. 
1,237,793.     SUCTION    -    SWEEPER.       Edward 

Krantz,    Chicago,    111. 
1,237,877.      GENERATION       OF       PRESSURE. 

Josiah    Dow,    Philadelphia,    Pa. 

1.  As  an  improvement  in  the  art  of  gen- 
erating pressure  from  a  combustible  fluid, 
the  mode  herein  described  which  consists  in 
delivering  to  a  combustion  chamber  under 
pressure  a  mixture  of  combustible  fluid  and 
air,  directing  the  products  of  combustion 
first  forwardly,  then  rearwardly,  and  then 
again  forwardly,  and  during  their  second 
forward  excursion  subjecting  them  to  the 
action  of  the  products  of  combustion  dur- 
ing their  first  forward  excursion,  and  adding 
water  to  the  products  of  combustion  at  an 
intermediate   stage   of   their   travel. 


1,238,408.      PNEUMATICALLY       -       PROPEL- 
LED   HYDRO-PLANE.       Ray    E.    KellogrK,. 
Los   Angeles,   Cal. 
1,238,440.      PNEUMATIC    -    TIRE    CALIPERS. 

Albert  O.  Running,  Hawkins,  Wis. 
1,238.449.      SUCTION-CLEANER.       William    B. 

Sherbondy,    Cleveland,   Ohio. 
1,238,498.     FLUID-METER.  Clarence  A.  Daw- 
ley.   Plainfield,   N.   J. 
1,238,633.     FUEL-FEEDING    SYSTEM.    Prank 
Caldwell,  Cincinnati,  Ohio. 
4.     In    an    apparatus    of    the    character    de- 
scribed, the  combination  of  means  for  churn- 
ing   air    and    oil,    independent    pipes    for    sup- 
plying air   under  pressure,   means   for   mixing 
the    churned    air    and    oil    with    the    air    from 
one    of   said    supply   pipes,    and   a   discharging- 
element     having     means     for     delivering     the 
mixture   with   the   air   from   the   other   supply 
pipe. 

1,238,672.      FLUID      -      PRESSURE      NOZZLE.. 
John   M.   Hopwood,    Pittsburgh,    Pa. 
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NEW    SAND  USED    SAND 

SAND   BLAST   PRACTICE 

BY    DAVID    EVANS* 

As  everyone  connected  with  the  foundry  in- 
dustry knows,  sand  blasting  is  a  method  of 
applying  sand  under  air  pressure  to  rough 
castings  to  remove  the  dirt  and  scale  as  they 
come  from  the  foundry. 

Sand-blasting  should  be,  and  usually  is,  the 
first  work  done  on  a  rough  casting  prepara- 
tory to  chipping  and  grinding.  The  sand- 
blast operation,  therefore,  should  be  done  at 
a  point  on  the  line  of  route  between  the  mold- 
ing floor  and  the  cleaning  room. 

THE    SAND    MUST    BE    DRY 

S«me  of  the  earlier  attempts  to  use  sand 
as  a  cleaning  agent  called  for  the  employment 
of  live  steam  in  place  of  air.  This  method 
was  said  to  be  effective  for  cleaning  certain 
kinds  of  castings  for  plating,  but  it  made  a 
very  dirty  and  disagreeable  job  and  was 
abandoned  after  a  short  time.  This  attempt 
to  use  live  steam  is  interesting  because  in 
modern  practice  nothing  causes  so  much  trou- 
ble in  the  operation  of  the  sand-blast  as  mois- 


*President  and  Treasurer  Chicago  Steel 
Foundry  Company.  Article  reprinted  from 
Iron  Age,  Sept.  20,  1917,  with  some  curtail' 
ment. 


ture.  Regardless  of  the  method  or  the  type  of 
machine  used,  or  the  grade  of  sand,  care  must 
be  taken  that  the  sand  is  "bone-dry"  when  it 
is  charged  into  the  machine  and  that  no  mois- 
ture created  by  the  condensation  of  the  air  in 
the  pipe  line  be  permitted  to  come  into  con- 
tact with  the  sand,  as  it  will  choke  up  the  ma- 
chine, or  at  best  will  cause  a  pulsating  effect 
instead  of  a  steady,  even  flow. 

AIR   PRESSURE 

For  cleaning  non-ferrous  metals  and  for 
malleable  and  cast  iron,  a  lower  air  pressure 
and  a  finer  grade  of  sand  may  be  used  than 
for  steeel.  Steel  castings  are  difficult  to  clean. 
The  metal  is  poured  at  a  high  temperature, 
and  the  molding  sand  burns  in  so  that  the 
only  effective  method  of  cleaning  is  by  a 
sand-blast  using  air  at  a  pressure  of  about  80 
lb.  High  pressure,  although  costing  more  to 
produce,  is  invariably  recommended  for  steel 
castings  and,  reckoned  by  the  saving  in  time 
and  the  increase  in  work  accomplished,  is  real- 
ly cheaper  in  the  long  run.  It  has  been  esti- 
mated by  some  engineers  that  it  costs  about 
15  per  cent,  more  to  deliver  air  to  the  ma- 
chine at  80  lb.  than  at  35  to  40  lb.,  but  that 
the  air  at  80-lb.  pressure  strikes  a  44  per  cent 
harder  blow,  resulting  in  saving  of  time,  and 
consequently  an  increase  of  work  of  about 
the  same  per  cent,  leaving  a  net  saving  m  fav- 
or of  the  higher  pressure  machine  of  25  per 
cent.  There  is  a  further  benefit  in  using  high- 
er pressure  in  that  it  requires  a  smaller  vol- 
ume of  sand,  and  consequently  creates  a  smal- 
ler volume  of  dust,  which  must  be  handled 
and  eliminated,  so  that  the  saving  in  the  use 
of  the  sand  itself  and  the  less  amount  of  dust 
to  be  handled  are  both  proper  credits  in  favor 
of  the  high  pressure. 

FOUR    FAMILIAR   TYPES    OF   EQUIPMENT 

There  are  several  different  methods  of  sand- 
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FIG.    I.    USE   OF    HOSE 

blasting,  and  a  different  type  of  equipment  for 
each  method  as  follows  : 

Sand-blast    hose  machine 
•     Sand-blast  table 

Sand-blast   tumbling   mill 

Sand-blast  room 
In  considering  the  installation  of  a  system 
for  any  particular  plant,  special  attention  must 
be  given  to  the  quantity  and  character  of  the 
work  turned  out  in  order  to  select  the  equip- 
ment best  adapted.  A  steel  foundry  turning 
out  as  small  a  quantity  as  3  tons  per  day 
needs  a  sand-blast  just  as  much  as  a  plant 
turning  out  ten  times  that  amount,  and  for 
small  plants  where  the  volume  of  work  does 
not  justify  a  heavy  outlay  for  equipment,  the 
sand-blast  hose  machine  is  very  satisfactory. 
This  type  of  machine,  Figs,  i  and  2  is  com- 
mon, and  most  foundrymen  are  so  familiar 
with  it  that  a  detailed  description  is  hardly 
necessary.  Because  of  its  flexibility,  i.  e.,  the 
capability  of  being  used  on  any  class  of  work, 
it  is  still  a  favorite  in  its  modern  form  where 
the  work  is  of  a  miscellaneous  character. 

THE     NOZZLE 

The  part  which  receives  the  greatest  wear 
and  which  requires  the  most  frequent  replace- 
ment is  the  nozzle.  Our  first  experience  in 
sand-blasting  was  with  a  machine  of  this  type, 
and  we  were  able  to  effect  a  great  saving  in 
the  cost  of  nozzles  by  designing  a  single  piece 
to  take    the  place    of  the    three-piece    nozzle 


furnished  by  the  manufacturer.  This  single- 
piece  nozzle  is  cast  of  hard  manganese  steel 
with  flat  threads  on  the  neck  to  fit  the  inside 
surface  of  the  hose.  The  hole  is  tapered,  the 
end  within  the  hose  being  but  a  thin  shell  to 
offer  as  little  resistance  as  possible  to  the 
sand.  About  twenty  are  cast  on  one  gate,  and 
they  are  broken  off  by  the  workman  as  he 
needs  them.  The  action  of  the  sand  very 
soon  increases  the  diameter  of  the  hole  to 
such  an  extent  that  it  will  consume  twice  the 
amount  of  air  that  it  is  intended  to  use.  These 
nozzles  require  changing  once  or  twice  a  day, 
and  the  changes  are  made  by  the  operator 
within  a  very  short  time.  This  is  a  very  impor- 
tant point,  as  the  plant  may  provide  100  cu.  ft. 
of  air  per  minute  for  a  small  sand-blast  hose 
machine  and  find  that  it  uses  200  cu.  ft.  be- 
cause of  a  worn-out  nozzle. 

THE    ROTATING    TABLE 

The  sand-blast  table,  Fig.  4,  consists  of  a 
circular,  grated  disk  in  a  horizontal  position. 
Compressed  air,  preferably  at  80  lb.  or  more 
pressure,  carries  the  abrasive  and  discharges 
it  through  one  or  more  nozzles  upon  the  work 
resting  on  the  disk.  When  one  side  of  the 
work  is  cleaned,  the  casting  is  turned  over  so 
that  it  can  be  blasted  on  the  opposite  side.  The 
nozzles  are  placed  to  discharge  the  abrasive 
at  an  angle  from  the  vertical  so  that  the  sides 
and  top  of  the  casting  are  cleaned  at  the  same 


FIG.     2.        COMPLETE     HOSE     EQUIPMENT 
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FIG.  3.      OXK   I'ltXE    NOZZLE.      MAXGANESE  BRONZE 

time.  This  type  of  equipment  is  especially 
adapted  for  cleaning  flat  work,  but  is  by  no 
means  limited  to  any  particular  kind  of  cast- 
ing as  it  compares  with  the  sand-blast  tumb- 
ling mill  in  the  variety  of  work  it  will  handle. 

THE    TUMBLING    MILL 

The  sand-blast  tumbling  mill  is  entirely  au- 
tomatic in  its  action  and  is  especially  adapted 
to  handle  small  or  medium  parts  of  more  or 
less  irregular  design.  There  are  at  least  two 
types  of  this  mill  on  the  market;  one  of  them 
horizontal  and  one  tilted,  Figs.  5  and  6.  The 
object  of  having  the  barrel  tilted  is  to  im- 
part a  dual  motion  to  the  castings  as  the  bar- 
rel rotates,  so  that  every  part  will  come  into 
contact  with  the  stream  of  sand,  which  enters 
through  suitable  nozzles  located  in  the  sta- 
tionary head  and,  together  with  the  dust  and 
dirt  from  the  castings,  is  exhausted  through 
the  lower  end.  The  same  theory  is  used  in 
the  horizontal  mill  by  having  false  heads  lo- 
cated inside  of  the  stationary  heads  which 
give  a  lateral  as  well  as  a  horizontal  motion 
to  the  castings. 

This  equipment  is  adapted  to  jobbing  steel 
foundries  with  a  wide  range  of  work  and 
should  be  used  in  conjunction  with  the  hose 
machine,  or  with  the  sand-blast  room;  Ihe 
latter  equipment  to  handle  the  larger  pieces 
and  the  sand-blast  tumbling  mill  to  handle  the 


FIG.    5.      TILTING   TUMBLING    MILL 

small  and  medium-sized  castings.  It  is  esti- 
mated that  a  50x40-in.  mill  will  clean  about 
1500  lb.  of  small  castings,  on  the  gates,  within 
twenty  to  thirty  minutes,  using  Xo.  3  sand  and 
air  at  80  lb.  pressure.  The  amount  it  is  pos- 
sible to  charge  into  the  barrel  varies  consid- 
erably with  the  class  of  castings.  Pieces 
weighing  i  to  3  or  4  lb.  take  up  more  room 
than  castings  8  to  10  lb.,  and  our  judgment  is 
that  if  a  machine  will  hold  1500  lb.  of  the  lat- 
ter it  will  not  hold  to  exceed  1000  lb.  of  the 
former. 

TAKING    CARE   OF    THE    DUST 

The   dust   from   these  mills  is  exhausted  by 


FIG.   4.      ROTARY   T.VBLE   MACHINE 


FIG.   6.      HORIZONTAL  BARREL 
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a  fan  of  the  proper  size  and  the  clean  sand 
elevated  to  the  bin  above  the  mill,  either  by 
exhaust  or  by  a  bucket  elevator  system.  The 
hoisting  of  the  sand  by  air  exhaust  is  prefer- 
able to  an  elevator  whose  working  parts  would 
be  rapidly  worn  out  by  the  action  of  the  sand 
and  would  require  frequent  replacing. 

THE   SAND   BLAST   ROOM 

The  best  method  of  cleaning  large  castings 
involves  the  use  of  the  sand-blast  room,  Fig. 
7.  The  room  should  be  fitted  with  a  grated 
floor  having  a  hopper  bottom  beneath  it  to 
catch  the  sand  and  dust  as  they  fall  from  the 
casting.  The  bottom  of  the  hopper  enters  a 
pipe  through  which  an  exhaust  system  raises 
both  the  dust  and  the  sand  to  the  dust  separa- 
tor located  at  the  top  of  the  room  and  above 
the  sand  bin.  The  dust  arrester  consists  of 
wood  frames  covered  with  a  special  grade  of 
cotton  duck.  The  dust  passes  through  the 
screens  leaving  the  clean  sand  to  be  returned 
to  the  sand  bin  and  the  clean  air  to  the  sand- 
blast room.  The  sand  may  be  used  directly 
from  the  bin  by  a  hose  or  it  may  be  returned 
to  a  hose  sand-blast  machine  located  within 
the  room.  The  latter  method  is  very  satis- 
factory for  jobbing  steel  foundry  work  as  it 
enables  the  operator  to  stop  or  start  at  will, 
to  control  the  hose  with  one  hand  and  manip- 
ulate the  castings  with  the  other. 

The  sand-blast  room  may  be  built  of  brick, 
in  which  case  it  should  have  a  wood  paneling 
as  the  action  of  the  sand  on  the  brick  wears 
the  walls  down  very  rapidly,  or  it  may  be  of 
steel.  In  any  case  it  should  be  tight  enough  to 
exclude  the  entrance  of  outside  air  which  in- 
terferes with  the  work  of  the  exhaust.  No 
hard  and  fast  rule  may  be  laid  down  for  the 
size  and  design  of  the  sand-blast  room.  The 
requirements  of  the  plant  must  govern  each 
case. 

VENTILATION   IS   IMPORTANT 

Reference  has  been  made  to  ventilation, 
which  is  a  point  to  be  clearly  emphasized  by 
means  of  exhausters  of  suitable  design  and 
centrifugal  or  screen  type  dust  arresters.  The 
former  type  of  arresters  is  adapted  to  plants 
where  it  is  desired  to  prevent  diffusion  of  dust 
in  the  room  where  the  equipment  is  located, 
and  where  it  would  not  be  objectionable  to 
discharge  a  small  amount  into  the  atmosphere. 
With  the  latter  type  the  dust  is  entirely  sup- 
pressed and  purified  air  returned  to  the  room 
from  which  it  was  drawn  instead  of  discharg- 


ing into  the  atmosphere.  This  is  a  decided 
advantage  and  economy  in  the  winter,  as  the 
necessity  of  continually  warming  incoming 
cold  air  is  avoided. 

THE  QUESTION  OF   SAND 

The  grades  of  sand  best  suited  for  the  dif- 
ferent types  of  machines  and  character  of 
work  to  be  cleaned  is  a  vital  question.  Here 
again  the  size  of  the  foundry  is  a  determin- 
ing factor,  and  one  which  runs  generally  on 
small  and  medium-size  castings  and  uses  the 
smallest  and  simplest  type  of  machine  can  use 
ordinary  silica  sand  that  has  been  washed  per- 
fectly free  from  dust  and  is  perfectly  dry. 
This  is  No.  i  grade.  This  is  not  the  best 
sand  to  use,  as  being  already  a  fine  grain  it 
is  soon  reduced  to  dust,  but  it  is  usually  the 
easiest  to  obtain  and  costs  so  much  less  than 
the  higher  grades  it  is  expedient  for  the  small 
foundry  to  use  it.  The  amount  of  dust  which 
the  fine  sand  creates  would  be  a  serious  mat- 
ter in  a  large  plant,  while  it  would  not  be  very 
objectionable  in  a  small  one  where  the  sand 
blast  is  only  run  two  or  three  hours  a  day. 

For  the  sand-blast  room  and  the  sand-blast 
tumbling  mill,  a  grade  of  sand  illustrated  at 
the  head  of  the  article  and  designated  A  is 
recommended.  This  grade  is  about  as  large 
as  can  be  handled  satisfactorily  by  an  exhaust 
system.  It  is  sharp  to  begin  with  and  does 
not  require  to  be  used  and  split  up  into  small 
particles  in  order  to  get  the  maximum  cut- 
ting effect.  We  have  heard  the  contention 
made  that  the  sharpness  of  the  sand  has  noth- 
ing to  do  with  the  cleaning  effect,  that  it  is 
the  force  with  which  it  hits  the  casting  that 
does  the  work.  This  sounds  about  as  reas- 
onable as  saying  a  dull  razor,  will  cut  as  well 
as  a  sharp  one.  The  most  desirable  sand  is 
that  which  does  the  work  the  best  and  in  the 
shortest  time,  and  which  creates  the  smallest 
amount  of  dust. 

The  sand  illustrations  at  the  head  of  this  ar- 
ticle are  from  photographs  made  by  the  writer. 
The  sand  is  abrasive  material  from  Ohio,  and 
it  is  shown  both  as  new  material,  and  after 
being  used  for  a  day ;  the  difference  in  the 
appearance  of  the  grains  will  show  how  they 
are  reduced  in  diameter  with  use.  Ocean 
sand,  really  smooth  pebbles  that  have  been 
worn  down  by  the  action  of  the  waves,  is  bet- 
ter after  it  has  been  used  for  a  short  time, 
because  it  is  split  into  smaller  particles  after 
it  goes  through  the  machine  the  first  time  and 
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FIG.    7.      SAND    BL.\ST    ROOM 

th(  sharp  edges  increase  "the  cutting  speed. 
For  foundries  located  at  interior  points,  a 
long  way  from  seaboard,  the  freight  alone  on 
ocean  sand  makes  it  rather  expensive. 

The  adoption  of  the  sand-blast  has  undoubt- 
edly increased  the  cleaning  room  cost  of  the 
steel  founder,  but  it  has  greatly  improved  his 
work,  and  the  increased  cost  is  more  than 
compensated  for  in  the  saving  in  tool  main- 
tenance where  castings  are  to  be  machined. 
Nothing  is  more  injurious  to  machine  cutting 
tools  than  the  burnt  sand  on  steel  castings, 
and  in  these  days  of  high  prices  for  tool  steels 
almost  any  expense  necessary  to  remove  the 
burnt  sand  is  warranted. 


THEY  MEAN  BUSINESS 
All  of  the  officials  of  Coleman-Shoemaker- 
Mead,  Inc.,  Philadelphia,  dealer  in  new  and 
rebuilt  machinery,  and  five  other  important 
men  have  voluntarily  entered  the  service  of 
the  United  States  and  the  company  will  sus- 
pend its  business  after  its  present  stock  of 
machinery  has  been  disposed  of.  The  men 
who  have  gone  into  the  service  are  as  follows : 
R.  F.  Coleman,  president,  first  lieutenant, 
Ordnance  Department ;  F.  F.  Shoemaker,  vice- 
president,  United  States  Naval  Reserves ;  C. 
S.  Groove,  3rd,  captain,  U.  S.  Marines ;  Leon- 
ard Tissot,  quartermaster,  U.  S.  Naval  Re- 
serve ;  Rudolph  Leibec,  U.  S.  Naval  Reserves  ; 
R.  M.  Harper,  machinery  inspector,  U.  S. 
Naval  Shipping  Board ;  Paul  Tiers,  Medical 
Corps,  Naval  Reserves. 


HIGH  FLYING* 

At  the  beginning  of  the  war  the  average 
height  flown  on  active  service  was  4,000-5,000 
feet,  simply  because  few  of  the  machines  then 
in  use,  with  the  impedimenta  carried,  cauld 
get  much  higher.  Today  a  height  of  20,000 
feet  is,  I  believe,  on  certain  occasions  reached, 
and  it  is  fairly  certain  that  if  progress  con- 
tinues at  its  present  rate,  heights  a  great  deal 
beyond  this  figure  will  be  reached  as  a  usual 
thing. 

THE   COLD 

These  great  altitudes  bring  forward  many 
difficulties  which  will  have  to  be  seriously  con- 
sidered. The  first  trouble  in  the  winter  will 
be  the  extreme  cold  to  which  the  occupants 
will  be  subjected  unless  they  are  protected  by 
special  cowling  which  will  gather  in  the 
warmth  given  off  from  the  engine.  This,  to  a 
certain  extent,  is  the  natural  advantage  ob- 
tained in  the  tractor. 

The  question  of  the  difference  in  the  com- 
fort of  machines  in  this  respect  was  shown  to 
me  in  a  very  marked  manner  last  winter.  I 
was  testing  the  fall-off  of  engine  power  at  a 
height  on  a  tractor  two-seater  in  which  it 
was  specially  arranged  that  the  warm  air  from 
the  radiator  and  engine  passed  along  the  fuse- 
lage to  the  pilot,  and  then  to  the  passenger, 
and  although  at  a  height  of  over  21,000  feet 
with  the  thermometer  below  freezing  at 
ground  level,  I  did  not  suffer  in  the  least  from 
the  cold,  neither  did  my  passenger,  who  sat 
behind,  complain,  until  we  shut  off  to  de- 
scend. 

As  a  contrast  to  this,  a  few  days  later,  I 
was  on  a  single-seater  scout  at  an  altitude  of 
17,000  feet,  and  although  it  was  a  tractor  with 
a  rotary  motor,  I  suffered  intensely  from  the 
cold,  and  became  so  numbed  that  my  vitality 
must  have  been  something  akin  to  a  dormouse 
under  the  snow,  and,  in  spite  of  being  well 
gloved,  I  had  frost-bitten  finger  tips,  which 
pained  for  many  days  afterwards. 

Surely  this  is  a  very  inefficient  state  for  a 
pilot  at  the  front  to  have  to  take  on  an  air 
fight  or  other  exacting  work?  Put  two  pilots 
up  to  a  great  altitude,  one  kept  well  warmed 
and    comfortable,    the    other    half    dead    with 


*By  Captain  B.  C.  Hucks,  Royal  Flying 
Corps,  in  a  lecture  before  the  Aeronautical 
Society,  London. 
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the  cold,  and  it  would  be  easy  to  surmise 
which  would  be  most  likely  to  do  the  best 
work. 

I  really  believe  it  is  more  by  accident  than 
design  that  the  pilot  or  passenger  have  bene- 
fitted at  all  in  the  past  from  the  heat  of  the 
engine,  with  the  exception,  perhaps,  of  the  late 
S.  F.  Cody's  machine.  He  purposely  placed 
the  radiator  of  his  pusher  in  front  of  the 
pilot  to  keep  him  warm.  I  know  from  my 
experience  when  flying  in  France  in  the  cold 
weather  that  the  discomfort  owing  to  the  ex- 
treme cold  became  intense  when  flying  only 
at  6,000  feet  on  a  two  or  three  hours'  recon- 
naissance flight. 

This  is  a  point  which  designers  should  give 
attention,  especially  as  machines  are  now  eas- 
ily capable  of  reaching  great  heights.  During 
summer  weather,  conditions  would  probably 
be  tolerably  comfortable,  but  in  winter  it 
would  be  well  nigh  impossible  unless  better 
arrangements  are  generally  made. 

During  a  recent  heat-wave  even,  I  have  ex- 
perienced cold  of  20  degrees  below  freezing 
point  at  20,000  feet. 

Cold  also  afifects  the  motor  pretty  seriously. 
This  is  more  noticeable  with  the  water-cooled 
type.  Unless  some  provision  is  made  for 
blanketing  the  radiator  surface  at  heights,  it 
becomes  far  too  cold  for  efficient  running. 
Cases  are  known  of  the  freezing  of  the  water 
system  on  a  descent  from  a  great  height,  with 
pretty  serious  results  to  the  motor,  as  well  as 
the  difficulty  of  getting  the  engine  to  run  again 
efficiently  through  being  too  cold  to  effect  a 
landing.  In  the  future  war  machine  the  pilot 
must  have  a  very  wide  range  of  control  over 
the  water-cooling  system. 

RESPIRATION     AND     HEART    ACTION 

I  will  now  touch  lightly  on  effects  that  I 
have  experienced  on  high  flights.  I  have  found 
the  effect  of  high,  i.e.,  rarified,  air  to  be  felt 
slightly  at  about  10,000  feet,  increasing  with 
the  altitude.  Breathing  becomes  affected,  res- 
piration shorter  and  quicker,  there  is  a  curi- 
ous oppressive  sensation  and  a  bulging  feeling 
in  the  head  until  the  height  of  about  20,000 
feet   is   reached. 

I  am  told  by  a  medical  friend  who  has  made 
rather  a  study  of  the  subject  that  there  is  al- 
ways a  risk  of  a  sudden  collapse,  and  oxygen 
should  be  used  whether  the  aviator  feels  fit  or 
not.     Of  course,  the  effect  felt  varies  consid- 


erably with  individuals,  and  with  the  state  of 
one's  health. 

About  eighteen  months  ago  I  suffered 
slightly  with  my  heart,  and  found  I  could  not 
get  very  high  without  feeling  giddy,  and  after 
returning  from  a  flight  to  12,000  feet,  I  had 
palpitation,  which  lasted  until  the  following 
day.  In  consequence,  I  had  to  abandon  high 
flying  until  treatment  got  me  fit  again.  This 
year  I  have  made  a  number  of  high  flights, 
and  have  felt  no  ill  effects  whatsoever ;  in 
fact,  I  find  the  more  one  gets  accustomed  to 
going  up  high  the  less"  the  effects  are  felt.  I  am 
told  that  this  also  is  the  case  in  mountaineer- 
ing. 

I  can  remember  the  unpleasantness  of  my 
first  flight  to  15,000  feet.  It  was  very  marked, 
especially  the  pain  experienced  in  the  drum 
of  the  ears  on  descending.  The  fact  that  a 
flight  now  to  21,000  or  22,000  ft.  does  not  have 
so  much  effect,  I  put  down  entirely  to  acclim- 
atization. 

USE    OF     OXYGEN 

I  use  oxygen  as  a  precaution  when  ascend- 
ing beyond  20,000  ft.,  for  the  previously  men- 
tioned reason.  A  small  bottle  is  carried,  fit- 
ted with  a  special  reducing  valve,  which  is 
fixed  in  the  fuselage  within  easy  reach  of 
the  hand.  No  special  regulation  is  required, 
as  it  is  set  to  pass  only  the  necessary  amount 
of  gas  into  the  face  mask  which  acts  as  a 
mixing  chamber,  with  its  inlet  and  outlet  air 
valve. 

The  apparatus  weighs  16  pounds,  and  con- 
tains sufficient  oxygen  for  one  hour's  con- 
tinuous use.  After  reaching  20,000  feet,  I  find 
it  is  only  necessary  to  use  the  oxygen  inter- 
mittently, and,  accordingly,  I  simply  hold  the 
mask,  after  turning  on  the  gas,  over  the  mouth 
and  nose,  and  take  a  few  breaths  of  it,  per- 
haps every  half  minute. 

The  effect  to  me  is  remarkable;  most  of  the 
oppressive  feeling  vanishes,  and,  excepting  for 
the  unpleasant  bulging  feeling  of  the  head, 
which  you  experience  with  a  bad  cold,  the  sen- 
sation is  one  of  suddenly  being  again  at 
ground  level.  The  only  after-effects  upon 
landing  from  these  high  altitudes  are  that  you 
seem  to  acquire  a  pretty  good  thirst,  not  a 
very  serious  hardship  to  many,  due,  I  suppose, 
to  the  use  of  oxygen. 

CAISSON  DISEASE 

If  the  speed  of  climb  continues  to  improve 
at  the  rate  it  has   for  the  past  three  years,  it 
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looks  as  though  aviators  will  become  subject 
to  what  is  known  as  "Caisson  Disease,"  due,  I 
am  told,  to  the  sudden  reduction  in  atmos- 
pheric pressure,  such  as  divers  are  subjected 
to  when  they  come  to  the  surface  from  a  great 
depth,  owing  to  the  nitrogen  which  has  been 
absorbed  by  the  system,  in  proportion  to  the 
atmospheric  density,  forcing  itself  too  rapidly 
at  any  lower  pressure  from  the  system. 


stay  on  the  job.  In  the  testing  and  develop- 
ment of  drills,  the  company  has  gone  to  con- 
siderable expense,  and  judging  from  the  re- 
sults obtained,  it  has  unquestionably  paid  to 
do  so.  When  a  new  type  of  drill  is  received, 
every  eflfort  is  made  to  get  the  best  results  in 
regard  to  drilling  speed  and  air  consumption 
that  can  possibly  be  obtained  from  that  drill, 
and  in  addition  the  maker  is  given  every  as- 
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TESTING    AND    MAINTAINING   THE 
EFFICIENCY   OF   DRILLS 

BY   H.   H.   HODGKINSON* 

There  is  probably  no  company  in  the  coun- 
try that  takes  more  pains  to  obtain  the  most 
efficient  and  up-to-date  drilling  equipment 
than  the  New  Jersey  Zinc  Co.,  at  Franklin, 
N.  J.  It  was  among  the  first  to  realize  that 
efficiency  in  mining  depends  largely  on  sup- 
plying the  men  with  efficient  drills — machines 
which  will  drill  rapidly ;  whose  air  consump- 
tion is  low ;  whose  maintenance  is  a  minimum ; 
and  machines  which,  when  put  to  work,  will 


♦Mine    Superintendent,   Wharton    Steel   Co., 
Wharton,  N.  J. 


sistance  possible  in  his  effort  to  develop  a  drill 
to  meet  the  condition  at  hand.  A  drill-testing 
plant  has  been  established  in  the  mine  for  the 
purpose  of  obtaining  accurate  results  in  test- 
ing drills.  This  is  situated  in  an  abandoned 
pump  station  in  the  limestone  hanging-wall. 
This  white,  coarsely  crystalline  limestone 
makes  excellent  ground  in  which  to  test  the 
drilling  speed  of  machines,  having  the  advan- 
tage of  being  more  homogeneous  than  the  ore, 
while  at  the  same  time  it  has  about  the  same 
drilling  speed.  The  roof  and  sides  of  the  old 
pump  station  afford  an  ideal  place  to  test 
drills,  making  set-ups  most  convenient.  Com- 
pressed air  is  delivered  to  the  station  by  means 
of  a  3-in.  pipe  at  an  average  pressure  of  95 
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The  New  Jersey  Zinc  Company 
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lb.  per  square  inch.  The  apparatus  used  for 
testing  the  air  consumption  of  a  drill  is  shown 
in  Fig.  I.  It  consists  of. two  tanks  A  and  B, 
both  of  the  same  dimensions  made  by  screw- 
ing blind  flanges  to  the  ends  of  i2-in.  pipe  and 
boring  out  and  tapping  the  pipes  and  flanges 
to  make  the  necessary  connections  as  shown. 
Tank  A  is  equipped  with  two  gage-glasses 
upon  each  of  which  a  marker  is  placed  at  an 
interval  of  34^  in.  Tank  B  is  filled  with 
water  by  means  of  the  Y^-'m.  pipe  W ,  which 
is  fitted  with  an  elbow  and  plug  to  facilitate 
the  refilling  of  the  tank  when  required.  A 
ij^-in.  four-way  valve  is  situated  at  V,  by 
means  of  which  compressed  air  is  supplied  to 
the  small  receiver  C,  alternately  from  tanks  A 
and  B.  When  tank  A  starts  to  supply  air, 
tank  B  is  full  of  water  as  shown  and  the 
meniscus  in  the  gage-glass  is  at  the  lower 
marker  Y ;  as  the  air  passes  out  of  A,  the 
water  in  tank  B  flows  through  pipe  M  and 
rises  in  tank  A  until  it  reaches  the  upper 
marker  X;  in  the  meantime  the  volume  of 
water  which  passed  over  into  tank  A  has  been 
displaced  by  an  equal  volume  of  compressed 
air.  The  valve  V  is  then  reversed  quickly 
by  means  of  the  lever,  and  the  water  gradually 
returns  to  tank  B,  the  air  displacing  the  water 
in  tank  A  until  the  meniscus  in  the  lower 
gage-glass  reaches  the  marker  Y  and  so  on. 
The  water  is  colored  so  that  the  mensicus  is 
clearly  defined  in  the  artificial  light.  To  facil- 
itate the  passage  of  the  water  back  and  forth 
between  A  and  B,  pipe  M  is  2  in.  diameter, 
while  the  remainder  of  the  piping  is  lYz  in. 
The  third  tank  C  is  a  small  wrought-iron 
receiver  which  acts  as  an  equalizing  reservoir 
and  supplies  air  to  the  drill  at  a  more-  con- 


stant pressure  and  in  addition  catches  any 
water  in  the  air,  or  water  which  might  have 
possibly  come  over  from  tanks  A  or  B  m  case 
the  four-way  valve  has  not  been  closed  prop- 
erly, thus  preventing  the  water  from  reach- 
ing the  drill.  This  tank  makes  it  possible 
to  read  the  pressure  gage  mounted  at  the  top 
of  the  tank  more  accurately,  as  the  indicator 
of  the  gage  does  not  flutter  with  each  move- 
ment of  the  valve  of  the  drill,  as  would  be  the 
case  if  it  were  not  in  the  system.  At  the  bot- 
tom of  tank  C  is  a  small  pet-cock  to  drain  any 
water  so  that  the  volume  of  the  receiver  is  not 
cut  down,  in  addition  to  keeping  it  away  from 
the  drill.  At  P  another  small  pet-cock  is  in- 
serted for  the  purpose  of  raising  or 
lowering  the  water  in  the  tanks  to  the  markers 
in  order  to  start  a  test. 

By  using  these  tanks  in  testing  a  drill,  the 
volume  of  compressed  air  is  kept  constant  for 
each  run,  while  the  time,  inches  drilled  and  air 
pressure  are  the  variables ;  that  is,  five  tanks 
of  compressed  ait  are  supplied  for  a  run 
which  is  equivalent  in  this  case  to  u.38  cu.ft. 
The  time  required  by  the  drill  to  consume  this 
amount  of  air,  the  inches  drilled  and  also  the 
pressure  in  pounds  per  square  inch  are  record- 
ed. A  i^-in.  raised-center  cross-bit  is  the 
standard  used  for  testing  purposes,  and  the 
condition  of  the  bit  at  the  end  of  each  run  is 
noted  as  being  either  fine,  good,  fair  or  poor. 
Good  results  cannot  be  obtained  when  the  drill 
bits  are  poorly  made.  The  air  consumption 
and  drilling  tests  are  recorded  as  shown  in 
Fig.  2.  The  factor  obtained  in  the  last  column 
is  of  great  value  in  comparing  different  types 
of  drills.  In  addition  to  the  care  in  testing 
drills    when    first    received,    the   company   has 
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gone  further  by  keeping  a  permanent  daily 
record  of  each  machine. — Eng.  and  Min.  Jour- 
nal. 
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A    STEAM    HAMMER    CONVERTED    TO 
AIR 

The  Cumberland  County  Power  and  Light 
Company  of  Portland,  Me.,  has  recently  been 
successful  in  the  conversion  of  steam-hammer 
equipment  to  electro-pneumatic  service,  a  pio- 
neer installation  being  made  at  the  plant  of  . 
the  Marine  Hardware  and  Equipment  Com- 
pany. At  this  plant  a  1200-pound  Bement- 
Niles  steam  hammer  was  in  service,  steam  at 
about  90  pounds  per  square  inch  being  requir- 
ed for  many  hours  daily.  To  avoid  conden- 
sation troubles,  it  was  necessary  to  run  the 
hammer  practically  continuously.  As  electric- 
motor  drive  had  been  adopted  for  other  pur- 
poses throughout  the  plant,  it  was  found 
possible  to  do  away  with  the  demand  for  con- 
tinuous high-pressure  steam  by  adapting  the 
steam  hammer  to  air  operation  and  installing 
a  motor-driven  compressor  to  supply  air  for 
this  purpose  and  other  requirements.  The 
valve  of  the  steam  hammer  was  rebuilt  for  a 
fit  of  0.0025  inch  compared  with  a  previous  fit 
of  0.005  inch  under  steam  service.  The  Hard- 
ware company  purchased  a  50-horsepower, 
220-volt,  three-phase,  Westinghouse  squirrel- 
cage  induction  motor  designed  for  900  revolu- 
tions per  minute,  and  belted  it  to  a  12-inch 
and  7-inch  by  12-inch  compressor  delivering 
air  at  90  pounds  to  the  storage  tank  supply- 
ing the  compressor.  A  branch  exhaust  ter- 
minating at  two  J/2-inch  pipes  was  led  down 
the  frame  of  the  hammer  to  outlets  directed 
upon  the  working  anvil  surface,  so  that  all 
chips  and  scale  are  immediately  blown  away 
in  operation.  It  was  found  that  harder  and 
quicker  blows  could  be  struck  than  under 
steam  conditions. — Journal  Franklin  Institute. 


A   PISTON    AREA    CHART 

The  following  article  by  N.  G.  Near,  repro- 
duced from  Marine  Engineering,  October, 
1917,  should  be  doubly  valuable  in  steam  driv- 
en air  compressor  computations  since  it  is 
equally  applicable  to  both  ends  of  the  machine. 

To  subtract  the  area  of  the  piston  rod  has 
always  been  a  sort  of  "pest"  for  engineers  in 
general  when  making  computations  for  horse- 
power directly  from  indicator  diagrams.  The 
head  end  of  the  cylinder  has  always  been  easy 
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enough  to  work  out,  but  the  crank  end  invar- 
iably contains  that  infernal  piston  rod. 

The  other  day  I  hit  on  a  scheme  for  light- 
ening the  labors  of  making  computation  of 
this  sort,  and  prepared  Chart  No.  i  for  that 
purpose.  I  believe  the  idea  is  "brand  new"  and 
it  works  as   follows : 

Where  D  =  diameter  of  cylinder  in  inches, 

and  d  =  diameter  of  piston  rod  in  inches, 
just  add  D  and  d  and  find  the  corresponding 
figure  in  the  left-hand  column  of  the  chart. 
Then  subtract  d  from  D  and  find  the  corre- 
sponding figure  in  the  right-hand  column. 
Connect  the  two  figures  with  a  straight  line 
and  the  middle  column  gives  the  area  with  the 
piston  rod  area  already  subtracted. 

H  the  chart  isn't  accurate  enough  for  you  it 
will  at  least  tell  you  whether  or  not  your  long- 
hand figures  are  "anywhere  near  accurate." 

For  example,  I  have  chosen  a  12-inch  cyl- 
inder and  a  2-inch  rod.  My  figures,  therefore, 
are  14  and  10,  and  the  middle  column  shows 
the  area  to  be  very  close  to  108  square  inches. 
Computed  the  long-hand  way,  I  find  the  area 
to  be  actually  108.2  square  inches.  So  the 
chart  is   fairly  close. 

The  chart  can  also  be  used  just  as  readily 
for  finding  the  area  of  the  head  end  of  the 
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piston.     In  that  case  d  =  o,  and  we  have  to 
use  D  in  each  column. 

For  example:  Find  the  area  of  a  lo-nich 
circle.  Just  connect  lo  in  the  left-hand  col- 
umn with  ID  in  the  right-hand  column,  and 
the  intersection  will  come  close  to  78.  Men- 
tally, perhaps,  you  can  figure  that  the  exact 
area  of  a  lo-inch  circle  is  78.54  square  inches. 
It  happens  to  be  exactly  equal  to  25  Pi. 
"Area  X   Pressure"  Chart 

After  finding  the  area  of  the  piston  we  al- 
ways have  to  multiply  by  the  "mean  effective 
pressure."  To  lighten  that  task,  or  at  least  to 
make  you  sure  of  your  figures  and  decimal 
points.  Chart  No.  2  was  designed. 

The  chart  is  very  simple  and  needs  no  fur- 
ther explanation.  The  dotted  line  drawn 
across  shows  that  30x100  :=  3000.  The  range 
of  the  chart  is  wide  enough  for  any  steam 
pump  or  air  compressing  problem  inside  of 
1,000  lb.  per  sq.  in. 


POWER-LOSSES  IN  PNEUMATIC  TIRES 

The  result  of  a  series  of  experiments  on  the 
power-losses  in  pneumatic  tires  were  dis- 
cussed at  a  meeting  of  the  Pennsylvania  Sec- 
tion of  the  Society  of  Automobile  Engineers, 
by  E.  H.  Lockwood.  It  was  found  that  while 
the  rolling  resistance  varied  considerably  for 
different  kinds  of  tires,  it  was  practically  con- 
stant for  a  given  tire  for  all  speeds  up  to  40 
miles  per  hour,  the  highest  speed  which  the 
conditions  of  the  experiments  allowed.  The 
distribution  of  internal  power-losses  was 
found  to  be  as  follows  :  A  six-cylinder  Chal- 
mers chassis  was  used,  the  tires  were  32  by  4 
in.,  the  load  on  the  front  wheels  was  1145  lb., 
the  load  on  the  rear  wheels  was  1545  lbs.,  and 
the  tire-inflation  was  75  lb.  per  square  inch. 
Rolling  resistance : 

Per 
cent. 
31.2 
30.3 
8.0 

30.6 

1 00.0 


lb. 

Front   tires    18.2 

Rear  tires 17.7 

Front  bearings    4.7 

Rear     bearings     and     trans- 
mission       17.9 

Total     58.5 


TWO  NEW  AIR  MEASURING  INSTRU- 
MENTS 
The  instruments  here  spoken  of  were  men- 
tioned by  Mr.  George  T.  Palmer  in  an  ad- 
dress before  the  New  York  Chapter  of  the 
Heating  Engineers  and  attracted  much  atten- 
tion. The  account  here  presented  is  obstract- 
ed  from  The  Heating  and  Ventilating  Maga- 
zine,  September,   1917. 

THE  ATMOMETER 

The  first  of  these  instruments,  shown  in  the 
halftone  above,  is  for  the  purpose  of  measur- 
ing the  drying  or  moisture  absorbing  power 
of  the  atmosphere  under  varying  conditions 
of  pressure,  temperatures,  etc.  It  consists  of 
a  slim  cup  of  porous  material,  seen  project- 
ing at  the  top  of  the  instrument,  which  is  at- 
tached to  one  arm  of  a  glass  U-tube  with  the 
free  arm  graduated  in  tenths  of  a  cubic  cen- 
timeter. The  apparatus  is  prepared  for  use 
by  filling  the  cup  with  distilled  water,  to  which 
a  trace  of  copper  sulphate  has  been  added  to 
prevent  the  growth  of  molds  or  small  plant 
life.  The  capillary  arm  of  the  U-tube  is  then 
inserted  in  the  cup,  the  arm  being  filled  with 
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water  up  to  the  stop  cock.  These  parts  are 
held  together  by  the  rubber  stopper  which 
makes  a  water-tight  joint. 

The  instrument  is  now  inverted  with  the 
porous  cup  uppermost,  as  seen  in  the  half- 
tone, the  graduated  arm  of  the  U-tube  is  filled 
with  water  and,  on  making  sure  that  no  air 
bubbles  have  been  entrapped,  the  instrument 
is  ready  for  use  although  sufficient  time  should 
be  allowed  for  the  water  to  make  its  way 
through  the  ])orous  cup  before  observations 
are  taken. 

As  water  evaporates  from  the  surface  of 
the  porous  cup,  more  water  flows  up  through 
the  capillary  arm  to  take  its  place.  The 
amount  of  water  evaporated  in  a  certain  time 
is  read  of?  directly  from  the  water  level  in  the 
graduated  arm. 

The  instrument  is  useful  in  measuring  the 
relative  drying  effects  of  air  at  various  tem- 
peratures, humidities  and  rates  of  air  move- 
ment. It  has  been  used  by  horticulturists  in 
studying  the  effects   of   dryness   and   moisture 


on  |)lam  Lirowth,  and  its  use  is  described  in  a 
I)aper  entitled  "Atmometry  and  the  Porous 
Cup  Atmometer,"  by  B.  E.  Livingston.  This 
paper  and  the  Cup  may  be  secured  from  The 
I'ldiit  ll'i)rld.  Tucson,  Arizona. 

THE     KAT.\-THERMOMETKK 

This  instrument  measures  the  combined  ef- 
fect of  the  three  modes  by  which  air  abstracts 
heat  from  a  hot  object:  radiation,  convection 
and  evaporation.  It  consists,  as  seen  in  the 
l)hoto,  of  two  elongated  glass  bulbs  tilled  with 
a  colored  spirit,  one  of  the  bulbs  being  cloth- 
covered  and  the  other  uncovered.  The  tub- 
ular stems  of  the  bulbs  are  graduated  in  de- 
grees Fahrenheit  to  read  from  95  to  100.  The 
bulbs  are  placed  in  hot  water  until  the  spirit 
column  rises  well  above  the  100  degree  mark. 
The  uncovered  bulb  is  then  dried  and  either 
l)laccd  in  the  rack  provided  or  suspended  by 
a  string.  The  cloth  covered  bulb  is  gently 
shaken  to  remove  any  excess  of  water  and 
then  exposed  the  same  as  the  dry  bulb. 

Both  bulbs  lose  heat  to  the  surrounding  air, 
and  their  rate  of  losing  heat  is  measured  by 
timing  the  spirit  column  in  its  fall  from  100 
to  95  degrees.  Each  bulb  has  a  coefficient 
which  is  divided  by  the  time  of  fall  in  sec- 
onds, and  the  quotients  obtained,  when  added 
together,  express  the  heat  extractive  power 
of  the  air  in  terms  of  calories  per  square  cen- 
timeter per  second. 


THE     K.\TA     THER.VIOMETER 


8558 


COMPRESSED  AIR  MAGAZINE. 


The  kata-thermometer  is  useful  in  measur- 
ing the  deheating  effect  of  the  atmosphere 
during  the  time  the  reading  is  being  made.  It 
is  not  possible  with  this  instrument,  however, 
to  follow  the  slight  fluctuations  in  deheating 
effect  which  are  constantly  occuring.  Prof. 
Phelps,  of  the  New  York  State  Commission  on 
Ventilation,  has  attempted  to  meet  this  situa- 
tion with  a  wet-bulb  thermometer  to  which  a 
constant  amount  of  heat  is  supplied  through 
an  electrically-heated  coil.  If  the  heat  pro- 
duction is  constant  then  any  change  in  the 
rate  of  heat  loss  must  show  itself  in  the  actual 
temperature  of  the  instrument.  If  the  air  tem- 
perature and  relative  humidity  are  high  and 
the  air  movement  is  slight,  the  rate  of  heat 
loss  from  the  heated  bulb  will  be  slow  and,  in- 
asmuch as  the  amount  of  heat  supplied  does 
not  change,  the  mercury  column  on  the  ther- 
mometer will  rise  up  to  a  point  where  its  rate 
of  heat  supply  and  heat  loss  is  balanced.  Heat 
is  thus  being  stored  up  in  the  instrument. 

In  a  cold  atmosphere  heat  is  taken  away 
from  the  bulb  about  as  quickly  as  received  and 
the  mercury  column  does  not  get  an  oppor- 
tunity to  rise.  The  fluctuations  in  rate  of  heat 
loss  may  then  be  determined  by  reading  the 
mercury  column  at  intervals  or  by  fitting  up 
a  bulb  on  a  recording  psychrometer  and  thus 
obtaining  a  continuous  inked  record  of  the 
heat  loss  changes. 

This  type  of  instrument  has  been  named  the 
"Comfortmeter"  as  it  measures,  in  a  way,  the 
degree  of  comfort  which  air  produces.  It  is 
the  rate  of  heat  loss  from  all  causes  that  de- 
termines body  comfort  and  this  instrument  as 
does  the  kata-thermometer,  measures  not 
merely  the  temperature  of  the  air  alone,  not 
merely  its  relative  humidity,  not  merely  the 
velocity  and  constancy  of  air  movement,  but 
the  combined  effect  of  all  three. 

Two  forms  of  the  "Comforter"  have  been 
used  by  the  Ventilation  Commission  in  its 
work.  This  instrument,  however,  is  in  an 
early  stage  of  development  and  any  further 
details  of  construction  are  without  special  in- 
terest at  this  time.  The  significance  of  the 
readings  and  the  form  of  scales  used  must 
also  await  further  experience  for  interpreta- 
tion. The  kata-thermometer  was  designed  by 
Dr.  Leonard  Hill,  of  London.  It  is  manufac- 
tured and  sold  in  this  country  by  the  Fiebe- 
Gorman  Co.,  Monadnock  Block,  Chicago,  111. 


UNDERGROUND  DRILL  RACK 

The  use  of  hollow  steel  in  rock  drilling- 
has  brought  its  special  disadvantages,  one  of 
which  is  the  tendency  of  the  water  hole  to 
become  plugged  with  sludge  and  grit.  When 
this  happens  it  causes  a  delay  to  the  miner, 
who  usually  tries  to  clear  the  hole  and  use  the 
drill  if  possible.  When  he  is  not  successful, 
which  is  usually  the  case,  it  means  that  the 
drill  can  not  be  used  until  it  has  been  re- 
turned to  the  blacksmith  shop,  cleared  and 
sent  down  again.  When  a  large  number  of 
drills  are  to  be  sharpened,  the  fact  that  a  drill 
is  plugged  but  not  dulled  will  escape  the  no- 
tice of  the  man  at  the  forge ;  and  the  result  is 
an  entirely  superfluous  re-sharpening  and  re- 
tempering  of  the  steel.  Such  complications 
add  to  the  expense  of  operating  rock-drills 
when  this  kind  of  steel  is  used. 

There  are  various  ways  by  which  hollow 
steel  is  caused  to  become  plugged.  The 
chief  one  is  the  manner  in  which  it  is  handled 
underground.  A  trip  through  the  mine  will 
show  a  surprisingly  large  number  of  drills  ly- 
ing around  in  the  dirt.  This  affords  an  ex- 
cellent opportunity  for  .material  to  lodge  in 
the  hole,  causing  it  to  choke.  Miners,  for  con- 
venience, will  stand  their  drills  in  a  row  along 
the  wall,  thereby  facilitating  the  entrance  of 
dirt  in  the  end  standing  on  the  ground.  It 
would  seem  impossible  to  prevent  this  evil  un- 
less suitable  racks  are  provided.  Many  types 
of  racks  are  in  use  but  most  of  them  are  per- 
manently fixed  in  one  place.  This  is  a  disad- 
vantage in  drifting  operations  in  which  the 
miner  gets  farther  away  from  his  drill  rack 
as  the  drift  advances.  If  a  new  rack  is  not 
built  in  a  more  accessible  spot,  he  will  keep 
his  drills  nearer  his  machine  any  way,  and 
they  will  soon  be  lying  around  or  standing 
up  in  the  dirt  again. 

To  overcome  the  difficulty,  the  rack  shown 
in  the  illustration  was  designed.  It  consists 
of  two  poles  fastened  together  at  the  top  with 
a  bolt  and  properly  distanced  at  the  base  by 
a  board.  The  iron  pins  on  which  the  drills 
are  supported  are  driven  into  holes  previously 
bored  in  the  poles  and  can  be  made  of  scrap 
material.  The  distance  board  at  the  base  has 
a  large  hole  bored  at  each  end,  which  permits, 
the  board  to  slip  down  over  the  bottom  pins 
of  each  pole. 

The  whole  rack  can  be  easily  and  cheaply 
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PERSPECTIVE  SKETCH 
UNDERGROUND    DRILL    RACK 

built  and  may  be  taken  apart  by  removing  the 
bolt  and  slipping  off  the  baseboard.  This 
makes  it  a  one-man  job  to  move  from  one 
place  to  another. 

A  glance  at  the  sketch  will  show  that  drills 
of  different  lengths  may  be  kept  separate,  and 
the  bits  and  shanks  can  be  inspected  without 
picking  up  each  drill.  This  saves  time  for 
the  miner  and  facilitates  the  work  of  the  nip- 
per or  any  other  man  responsible  for  the  dis- 
tribution and  care  of  drills. — Eng.  and  Min. 
Journal. 


SPEEDING  UP  THE   DRILL 

Considerable  discussion  and  effort  has  taken 
place  in  an  attempt  to  get  more  work  from 
machine  drills.  There  are  many  ways  in  which 
this  may  be  accomplished  but  also  many  ob- 
stacles when  it  comes  to  active  practice.  It  is 
the  object  of  this  article  briefly  to  outline 
some  of  these  methods  and  to  describe  one  in 
particular. 

In  analyzing  the  cost  of  breaking  rock  it  has 
been  found  that  the  greatest  item  of  expense 
is  miners'  labor,  and  the  labor  situation  of  to- 
day is  such  that  it  is  poor  policy  to  try  and 
get  any  more  work  out  of  a  man.  The  only 
way  out  of  the  difficulty  is  to  make  it  possible 
for  a  man  to  do  more  work  without  expending 
any  more  energy.     In  view  of  such  considera- 


tions methods  of  speeding  up  the  drill  seem 
to  offer  the  best  solution  and  group  them- 
selves under  the  following  heads:  (i)  In- 
creasing the  actual  drilling  time  of  the  ma- 
chine. (2)  Increasing  the  reciprocating  speed 
of  the  machine. 

The  importance  of  the  first  factor  is  realized 
by  few.  A  little  time  spent  with  the  stop 
watch  will  show  that  machines  are  actually 
operated  from  25%  to  50%  of  the  total  shifts' 
time,  or  from  two  to  four  hours  of  the  cus- 
tomary eight.  Personally,  I  have  never  known 
one  to  run  as  high  as  four  hours  out  of  eight. 
The  rest  of  the  time  is  spent  in  various  other 
operations,  such  as  "mucking  back,"  mounting, 
changing  drills,  moving  the  machine,  tearing 
down,  loading  and  firing  the  holes,  etc.  All 
these  things  have  to  be  done  by  the  miner 
and  take  up  a  large  part  of  his  shift. 

The  diminution  of  such  delays  must  be 
made  according  to  the  conditions  in  various 
places.  In  a  general  way  only  a  careful  study 
of  delays  will  suggest  remedies.  In  many 
cases  lighter  machines  and  mountings  can  be 
used  to  advantage.  In  drifting  the  miner's 
greatest  delay  is  mucking  out  a  place  for  his 
post.  Where  there  are  two  6-  to  8-ft.  wide 
drifts  not  too  far  distant  on  the  same  level, 
the  following  is  a  good  time-saving  meth- 
od: 

Instead  of  using  one  machine  per  shift  in 
each  drift,  work  both  machines  in  one  drift 
on  the  day  shift  and  move  them  to  the  other 
on  the  night  shift.  In  the  mean  time  the  first 
drift  is  mucked  out  and  ready  for  a  clean  start 
on  the  following  day  shift.  This  adds  from 
one  to  two  hours  to  the  available  drilling  time. 
Needless  to  say,  the  miners  are  glad  to  be 
relieved  of  the  strenuous  mucking  at  the  start 
of  the  shift.  There  is  no  additional  labor  in- 
volved in  this  arrangement  and  it  is  only  im- 
practicable where  the  ground  is  so  soft  that 
there  is  not  enough  drilling  in  a  round  of 
holes  to  keep  two  machines  busy  for  a  shift. 
Careful  attention  to  the  supply  and  quality  of 
drill  steel  will  also  help  to  increase  the  ma- 
chine's running  time.  These  are  merely  sug- 
gestions and  may  not  apply  in  all  cases.  Some 
day  the  rock-drill  manufacturers  will  devote 
more  time  and  study  to  the  designing  of  a  ma- 
chine that  will  facilitate  the  changing  of  drills 
and  other  operations  that  mean  lost  motion  to 
the  miner. 

In   the   second   method   of   speeding  up   the 
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drill  it  is  evident  that,  if  a  machine  is  only  re- 
ciprocating from  two  to  four  hours  in  a  shift, 
everything  should  be  done  to  get  a  maximum 
amount  of  hole  drilled  in  that  time.  This 
means  a  close  study  of  different  types  and 
makes  of  both  machines  and  drills  to  deter- 
mine what  is  best  suited  to  the  ground.  There 
are  several  makes  of  machines  on  the  market 
as  well  as  a  diversity  of  opinion  as  to  which 
are  best.  That  is  a  cjuestion  that  can  only 
be  decided  by  exi)eriment  in  each  case.  The 
same  applies  to  various  types  of  drill  bits. 
Of  course,  a  small  hole  can  l)e  drilled  faster 
than  a  large  one  and  here  we  have  the  big 
advantage  of  the  Carr  bit  with  its  small  gage 
changes.  On  the  other  hand,  a  small  hole  will 
not  hold  so  much  powder.  In  the  latter  case 
the  solution  is  either  to  use  stronger  powder 
or  place  a  smaller  burden  on  each  hole.  The 
powder  solution  is  preferable,  of  course,  but 
there  are  mines  where  the  ventilation  is  too 
poor  to  care  for  the  larger  volume  of  fumes 
that  come   from  powder  of  greater  strength. 

There  is  one  thing  that  will  increase  drilling 
speed  in  all  cases  and  that  is  getting  every 
available  pound  of  air  pressure  behind  the 
hammer.  Pressure-drop  through  pipes,  hose, 
inlet  ports,  etc.,  has  been  carefully  measured 
and  recorded,  but  there  are  still  a  surprisingly 
large  number  of  mines  where  no  attention  is 
given  to  such  matters.  To  put  the  loss  in 
drilling  speed  into  something  more  tangible 
than  merely  the  pounds  drop  in  pressure,  an 
interesting  test  was  conducted. 

A  place  was  selected  where  there  were  two 
machines  in  good  condition,  supplied  with  air 
through  oversize  pipes  to  insure  a  maximum 
pressure.  A  globe  valve  was  inserted  in  the 
pipe  line  near  the  machines,  and  a  pressure 
gage  attached  between  the  valve  and  the  ma- 
chines. For  an  entire  shift  the  pressure  was 
kept  down  to  55  lb.  by  manipulating  the  valve, 
and  the  drilling  speed  of  the  machines  re- 
corded in  the  usual  manner.  The  next  day 
the  test  was  repeated  with  a  constant  pressure 
of  70  lbs.  This  15-pound  increase  in  air  pres- 
sure increased  the  drilling  speed  by  37  per 
cent.  By  drilling  speed  is  meant  inches  drilled 
per  minute  of  actual  reciprocating  time.  The 
result  obtained  was  almost  startling  although 
the  test  was  simple  and  easily  performed.  A 
15-lb.  drop  in  pressure  is  quite  common  in 
conducting  compressed  air  through  pipes,  but 


a  difference  of  i'/%  in  drilling  speed  is  enough 
to  make  anyone  "sit  up  and  take  notice."  In 
this  particular  case  it  led  to  a  careful  inves- 
tigation and  to  the  adoption  of  certain  stand- 
ards in  regard  to  minimum  size  pipes,  hose, 
inlet  i)orts  and  connections.  The  air-pipe 
equi])ment  of  each  level  was  carefully  worked 
out  so  as  to  comply  with  a  fixed  maximum 
])ermissible  drop  in  jjressure. — pAig.  and  Min. 
Joiirmil 


SMOKE 

Before  means  can  be  found  to  reduce 
smoke,  it  is  obvious  that  the  causes  of  its 
l^rodnction  must  be  understood.  The  erron- 
eous opinion  prevails  that  black  smoke  con- 
tains a  large  amount  of  combustible  matter, 
and  that  it  is  a  sign  of  greatly  reduced  econo- 
my. The  most  dense  black  smoke  does  not 
commonly  contain  more  than  ^  of  i  per  cent. 
of  the  combustible  fired.  The  extreme  fine- 
ness and  the  distribution  of  the  carbon  par- 
ticles bestow  upoii  them  a  high  coloring  pow- 
er. The  losses  are  negligible  in  comparison 
with  those  due  to  incomplete  combustion  or 
excessive  air,  which  generally  accompany  com- 
bustion without  visible  smoke.  The  carbon 
Ijarticles  producing  visible  smoke  are  not  de- 
rived from  a  Jifting  of  fixed  or  solid  carbon 
from  the  grates,  but  they  are  formed  from 
gases   during  the  combustion  process. — Pnwer. 


OFFICIAL   LIST   OF   MINE-RESCUE   EX- 
PERTS 

llie  Bureau  of  Mines,  Department  of  the 
Interior,  in  a  report  just  issued  prints  as  a 
roll  of  honor  the  names  and  addresses  of  the 
miners  throughout  the  country  who  have  tak- 
en the  bureau's  course  in  mine-rescue  work 
from  July  i,  1914,  to  June  30,  1916.  Copies  of 
this  report  are  being  sent  to  every  mine  opera- 
tor and  state  mine  inspector  in  the  country, 
in  order  that  in  the  event  of  a  disaster  in  his 
district  or  at  his  mine,  he  will  be  able  at  once 
to  determine  the  nearest  available  trained  men 
for  rescue  work.  Mine  owners  in  the  past 
have  cooperated  in  this  manner  as  much  as 
thej^  could,  but  have  sometimes  been  badly 
handicapped  and  delayed  in  endeavoring  to 
learn  which  miners  have  been  trained  in  res- 
cue work.  The  report  gives  the  names  and 
addresses  of  more  than  3,000  men. 
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MECHANICAL     POWER     AND     REFRIG- 
ERATION   FROM    HIGH     PRESSURE 

GAS 
Natural  gas  which  is  now  transmitted  in 
great  volume  and  for  long  distances  is  also 
during  transmission  under  heavy  pressures, 
say  from  50  lb.,  gage,  up  to  300  lb.  or  over. 
For  profitable  transmission  the  high  pressures 
are  imperative,  as  permitting  the  use  of  pipes 
of  comparatively  small  -diameter,  and  this 
pressure  may  be  the  natural  high  of  the  gas 
at  the  wells  or  it  may  be  due  to  the  employ- 
ment of  boosting  compressors  at  certain  points 
on  the  line.  In  either  case  before  the  gas  is 
distributed  for  service  the  pressure  is  nearly 
all  released  so  that  only  6  or  8  ounces  remain. 
In  this  reexpansion  of  the  gas  before  use 
there  is  a  great  opportunity  for  power  devel- 


opment and  also  for  useful  refrigerating  ef- 
fect which  thus  far  has  not  been  realized  ex- 
cept in  a  few  exceptional  cases.  This  matter 
is  discussed  in  a  paper  by  Auguste  Jean  Paris. 
Jr.,  printed   in    Natural   Gas  and   Gasoline. 

This  is,  he  says,  an  efficiency  problem  pure 
and  simple.  Efficiency  at  the  reducing  sta- 
tion, which  also  may  be  made  to  increase  the 
efficiency  of  the  compressor  station  while  sup- 
plying at  the  same  time  several  products  of 
value,  such  as  power,  gasoline  and  ice. 

The  reducing  station,  which  I  suggest,  is 
one  to  take  the  place  of  present  design,  and 
consists  of  engines,  similar  to  steam  engines, 
wherein  gas  under  pressure  would  be  used  in- 
stead of  steam. 

Every  engineer  knows  that  gas,  under  pres- 
sure, will   drive  a  "steam"  engine  just  as  well 
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as  steam;  it  being  but  a  matter  of  expansion. 
The  greater  the  expansion  the  greater  the 
efficiency. 

In  this  plan  the  expansion  engine  acts  as 
a  reducer,  and  reduces  the  pressure  on  the 
main  gas  transportation  pipe  line  to  a  pre- 
determined low  pressure  to  be  maintained  on 
the  cit>'  service  line.  There  may  be  one  or 
more  of  these  engines.  In  fact,  it  would  not 
be  good  practice  to  depend  wholly  upon  one 
unit. 

The  several  units  should  be  of  a  size  equal 
to  one-half  of  the  minimum  quantity  of  gas 
required  per  minute  at  any  time  of  the  day 
or  night,  excepting  in  cases  where  such  quan- 
tity is  too  small  to  produce  power,  in  which 
event  the  regulators  on  main  line  would  auto- 
matically handle  the  situation. 

The  quantity  of  gas  permitted  to  pass  from 
the  high  pressure  mains  to  the  low  pressure 
city  service  lines  is  absolutely  controlled  by 
using  the  regulation  type  of  reducing  valve, 
such  as  the  "Fulton,"  in  the  pipe-line  leading 
the  gas  to  the  steam  engine,  with  a  small  con- 
trolling pipe  attached  to  the  exhaust  of  the 
engine ;  the  engine  exhaust  being  the  low  or 
city  service  line.  In  this  manner  the  "Fulton" 
regulator  would,  it  may  be  seen,  perform  the 
same  duty  as  in  all  present  designed  reducing 
stations,  excepting  that  the  gas  in  the  method 
I  point  out,  would  pass  through  the  expan- 
sion cylinder,  prior  to  its  entrance  to  the  city 
service  lines. 

The  high  pressure  gas  in  this  system  is 
made  to  do  work  on  the  piston,  or  other  mov- 
ing part  of  a  reciprocating  or  turban  expan- 
sion cylinder  of  the  engine,  thereby  producing 
power  as  pointed  out,  through  the  reduction 
of  the  pressure  from  the  high  pressure  of 
the  main  gas  transportation  pipe  line  to  the 
low  pressure  of  the  city  service  pipe  line. 

The  utilization  of  this  lost  power  represents 
a  conservation  of  natural  and  artificial  re- 
sources, which  up  to  this  writing  have  been 
wasted,  and  for  instance  this  power  can  be 
used  for  a  variety  of  purposes,  generating 
electricity,  which,  in  turn,  may  be  delivered 
back  to  the  compression  station  and  there 
used  to  drive  part  of  the  compressors  sup- 
plying possibly  40%  of  the  power  required  in 
such  station. 

This  plan  obviously  increases  the  efficiency 
feature  of  the  gas  compression  station  by  at 
least  this  same  40  per  cent 


Of  course  this  engine-produced  power  could 
in  certain  instances  be  used  near  its  point  of 
production,  for  various  purposes,  such  as  local 
lighting,  and  power  in  the  city,  where  the  re- 
ducing station  is  located.  This  being  a  mat- 
ter to  be  determined  by  local  conditions,  I 
consider  that  about  40  per  cent,  of  the  energy 
or  power  stored  in  high  pressure  gas  pipe 
transportation  lines  is  now  wasted,  yet  may 
be  conserved  and  utilized.  Most  of  this  ener- 
gy and  power  is  a  natural  resource,  as  com- 
mercial natural  gas  is  usually  delivered  by  na- 
ture under  high  rock  pressure,  pressure  used 
to  carry  the  gas  through  the  main  transporta- 
tion pipe  lines,  a  pressure  that  if  supplied  by 
artificial  means,  would  require  millions  of 
horse-power. 

In  many  instances  artificial  means  are  used, 
for  supplying  the  high  pressure,  especially 
where  the  natural  pressure  has  beeen  reduced 
by  constant  drainage  of  the  gas  from  the  wells 
and  it  can  be  figured  that  here  there  way  be  a 
saving  accomplished  of  from  50  to  lOO  horse- 
power for  each  1,000,000  cubic  feet  of  gas  de- 
livered into  low  pressure  lines,  from  high 
pressure  lines. 

I  am  informed  that  West  Virginia  alone  has 
over  2,000,000,000  cubic  feet  of  high  pressure 
gas  being  sold  daily,  and  many  times  that 
quantity  bottled  up  in  wells,  which  is  bei-ng 
conserved.  This  power  could  be  doubled  by 
simply  preheating  the  gas  prior  to  expansion. 

It  is  a  well-known  fact  that  when  natural 
gas  is  used  expansively,  like  steam,  in  a  steam 
engine,  it  not  only  reduces  the  pressure  from 
high  to  low,  in  the  power  generating  process, 
but  also  that  the  temperature  of  the  gas,  i.s 
lowered,  whereby  refrigeration  may  be  pro- 
duced. 

It  is  possible  to  produce  a  temperature  of 
100  degrees  below  zero  F.  or  lower.  There- 
fore, under  these  conditions,  the  pressure  re- 
ducing engine  may  become  a  refrigerating 
machine.  The  exhaust  or  low  side,  of  the  ex- 
pansion cylinder,  delivers  gas  into  the  city 
service  not  only  at  any  predetermined  pres- 
sure, but  at  a  very  low  temperature. 

Located  in  the  exhaust  line,  leading  to  the 
city  service  line,  I  suggest  placing  separat- 
ing devices,  the  function  of  which  would  be 
the  separation  of  any  condensible  vapors,  such 
as  gasoline,  etc.,  under  temperatures,  such  as 
those  produced,  in  this  operation,  tl':us  all  gas- 
oline,  etc.,  will  drop  out  of  the  gas : — abso- 
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lutely  all  of  it;  for  there  can  be  no  other 
means  as  efficient,  in  this  respect,  thus  sup- 
plying, as  supplemental  to  the  main  object  of 
this  process,  a  gasoline  plant  to  recover  such 
of  this  material  of  great  commercial  value  as 
may  remain  in  the  gas  after  earlier  extraction 
at  extraction  plant,  or  where  recovery  may 
not  have  been  earlier  attempted. 

The  gas,  leaving  the  gasoline  station,  having 
lost  none  of  its  refrigerating  effectiveness,  can 
be  used  for  ice  making,  by  passing  the  cold 
gas  through  brine  (just  as  in  an  ice  plant), 
the  brine  in  turn  refrigerating  the  water,  and 
producing  ice;  the  gas  then  being  delivered 
through  the  city  service  lines  to  the  consumer 
for  heating  and  lighting. 

My  point  has  been  to  produce  power,  gas- 
oline and  ice,  by  machinery  consuming  no  fuel 
increasing  thus  both  the  efficiency  at  the  com- 
pressor station,  and  at  the  reducing  station — 
efficiency,  as  it  were,  both  coming  and  going; 
a  dual  conservation  of  natural  resource. 

Power,  gasoline  and  ice  are  produced  by  this 
plan  right  at  their  market,  in  a  city's  suburbs, 
at  no  additional  cost.  It  is  simply  utilizing 
the  power  inherent  in  the  gas  itself,  saving 
waste-energy,  and  making  it  do  work. 

The  entire  station  works  like  a  by-pass, 
around  a  present  style  reducing  station,  which 
is  not  disturbed,  but  left  ready  to  perform  its 
work  as  of  old,  with  the  added  efficiency,  of 
new,  and  scientific  methods. 


THE  LOW  BID 

The  contracting  business  is  sorely  afflicted 
with  a  custom.  This  custom  is  a  blight,  a  kill- 
ing frost,  a  curse.  In  parliamentary  language 
this  troublesome  agency  is  called  the  low  bid. 
The  low  bid  is  one  of  our  cherished  insti- 
tutions. It  is  lovely  in  theory.  In  practice  it 
is  as  a  monkey  wrench  hurled  into  the  machin- 
ery of  construction.  Everything  would  be 
lovely  if  it  were  not  for  the  fact  that  a  fool  is 
born  every  minute  and  that  an  amazing  num- 
ber of  them  born  into  the  contracting  busi- 
ness. Knowing  nothing  whatsoever  about 
costs  they  keep  bidding  until  they  are  decid- 
edly low  on  some  job.  Owing  to  the  prevail- 
ing willingness  of  city  officials  to  sting  the 
contractor  on  occasion,  the  ridiculously  low 
bidder  is  awarded  the  job.  Lacking  experi- 
ence and  an  organization  he  is  soon  head  over 
heels  in  a  dozen  kinds  of  grief.  He  throws 
up  the  job  or  stays  on  and  goes  broke.  This 
makes     for     poor     construction,    delays    com- 


pletion, increases  costs  and  balls  things  up 
generally.  Meanwhile  the  responsible  bid- 
ders are  looking  for  other  jobs,  occasionally 
winnning  out,  of  course,  at  a  fair  price,  but 
being  often  thwarted  by  the  irresponsible  low 
bidder.  There  is  generally  at  least  one  such 
bidder  at  every  letting. 

Isn't  it  about  time  for  engineers  to  come  to 
the  rescue  of  contractors  in  this  connection? 
For  humane  reasons  why  not  save  the  irre- 
sponsible bidder  from  his  ignorance  and  folly? 
He  is  a  good  man,  as  often  as  not,  but  is  out 
of  his  element.  With  credit  at  the  bank  and 
an  inclination  towards  contracting,  and  a  de- 
sire to  win  the  supposedly  large  profits  in  the 
business,  he  takes  a  flier  in  the  construction 
business  and  speedily  goes  broke.  Let  engi- 
neers warn  their  employers  against  the  ir- 
responsible bidder.  Let  engineers  explain  that 
it  never  pays  to  underpay  a  contractor.  The 
owner  invariably  suffers  when  an  attempt  is 
made  to  gouge  the  contractor,  especially  a 
contractor  who  is  incompetent,  inexperienced 
and  not  any  too  strong  financially. — Municipal 
Engineering. 


THE  AIRPLANE  RECORD  KEEPS  MOV- 
ING 

The  recording  of  airplane  records  is  the 
business  of  the  daily  rather  than  the  monthly 
publication.  The  possibility  of  trans-Atlantic 
flight  is  rapidly  coming  nearer.  On  Septem- 
ber 24  Captain  Marcus  Giutio  Laureati,  of  the 
Italian  air  service,  carrying  one  passenger, 
flew  from  Italy  to  England  without  a  stop. 
He  left  Turin  at  8.28,  Italian  time,  and  landed 
at  Hounslow,  a  suburb  of  London,  at  2.50  p. 
m.,  656  miles  in  7  hours  22  minutes,  or  an 
average  rate  of  approximately  90  miles  an 
hour.  Captain  Laureati  flew  an  Aila  machine, 
and  carried  two  machine  guns.  From  Turin 
he  followed  the  railroad  as  far  as  Susa,  on 
the  Italian  frontier.  Crossing  the  Alps  (Mont 
Cenis)  at  an  altitude  of  nearly  12,000  feet,  he 
passed  ,over  Lanslebourg  and  followed  the 
railroad  from  Modane.  He  passed  to  the 
east  of  Paris,  and  crossed  the  English  Chan- 
nel in  15  minutes.  He  carried  an  autograph 
letter  from  his  King  to  King  George.  During 
the  flight  he  took  food  from  a  bottle  fastened 
inside  his  coat  and  fitted  with  a  rubber  tube 
like  an  infant's  feeding  bottle.  On  August 
26  Laureati  flew  from  Turin  to  Naples  and 
back,  a  distance  of  920  miles,  without  a  stop. 
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THE    SIPHON- 
SIPHONING    MINE    WATER 

HN      JACK     I..     BALI. 

Except  by  natural  drainage,  the  simplest 
method  of  taking  water  from  a  slope  mine, 
mechanically,  is  by  siphoning.  At  times  this 
may  develop  some  uncertainty  of  action  but 
with  a  little  care  in  installing  a  siphoning  ap- 
paratus, together  with  a  slight  knowledge  of 
hydraulics,  one  ought  to  experience  but  little 
trouble. 

The  first  thing  necessary  is  pipe  of  a  diam- 
eter sufficient  to  carry  off  the  water  as  fast 
as  it  collects;  the  next  is  to  have  the  siphon 
air-tight ;  then  to  see  that  the  pipe  is  leveled 
properly:  that  is,  that  there  are  no  depres- 
sions in  the  line  which  will  cause  air  pockets 
to  form,  as  this  seriously  interferes  with  the 
successful  operation  of  the  siphon.  See  that 
the  discharge  end  of  the  siphon  is  well  below 
the  suction  level,  the  more  the  better. 

Theoretically,  the  height  to  which  water 
can  be  raised,  conditions  being  perfect,  is  34 
ft.  At  this  distance  there  wdlild  be  no  flow, 
because  the  pressure  on  the  discharge  side 
would  balance  the  pressure  required  to  raise 
a  column  to  this  height,  which  is  the  atmos- 
pheric pressure  taken  at  sea  level — 14.7  lb.  To 
achieve  good  results  one  should  not  go  over 
25  feet. 

Figs.  I  and  2  illustrate  a  siphon  that  was 
installed  in  a  slope  mine  in  western  Penn- 
sylvania, and  to  the  writer's  knowledge  this 
was  operated  very  successfully  for  several 
years.  Referring  to  Fig.  i :  From  the  slope 
mouth  to  the  bottom  of  the  dip  the  lineal  dis- 
tance   was    150    ft.,    and    from    the    sump    bot- 


IN   THE    MINK 

tom  level  to  the  slope  mouth  level  the  height 
was  20  ft.  From  the  highest  point  of  the 
siphon  to  the  end  of  the  discharge  line  the 
distance  was  200  ft,  and  the  vertical  drop 
was  70  ft.  Four-inch  pipe  was  used  through- 
out, except  a  6-in.  nipple  i  ft.  long,  which  was 
put  on  the  end  of  the  suction  to  insure  an 
unrestricted  flow  of  water  at  that  point.  When 
necessary  the  pipe  was  bent,  and  ells  were 
used  only  at  the  end  of  the   discharge. 

Fig.  2  shows  a  bucket,  or  common-well, 
pump  and  a  50-gal.  iron  tank  connected  to 
the  siphon  slightly  beyond  the  highest  point, 
with  2-in.  pipe  and  fittings.  To  start  the 
siphon,  valve  i  was  opened  and  the  pump 
operated  until  water  was  pumped  out,  the 
surplus  going  into  the  tank,  thus  insuring  a 
tank  full  of  water  at  all  times.  The  4-in 
gate  valve  shown  in  Fig.  i  was  then  opened 
and  the  valve  in  the  pump  line  closed. 

The  tank  was  connected  in  the  same  manner 
as  the  pump,  kept  full  of  water,  or  nearly 
so,  and  when  at  any  time  the  flow  of  water 
from  the  siphon  became  intermittent  valve  2 
was  opened,  letting  enough  water  into  the 
line  until  the  flow  became  steady  again.  At 
the  end  of  the  discharge  line,  Fig.  i,  an  ell  was 
placed  together  with  a  4-in.  nipple  i  ft.  long. 
One  of  the  characteristics  of  a  siphon  is  that 
unless  precautions  are  taken  air  will  enter  at 
the  discharge  end,  work  gradually  back  in 
the  siphon  to  the  suction  end  and  break  the 
flow.  To  prevent  this  the  ell  was  placed  in 
the  position  shown,  with  the  nipple  almost 
vertical.  This  acted  as  an  air  seal  and  elim- 
inated almost  entireh-  any  air  that  might  have 
entered  at  this  point. — Coa\  Age. 
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BRAKE      PIPE      LEAKAGE      AND      COM- 
PRESSOR   CAPACITY 

BY    t.    R.    WEAVER* 

The  whole  question  of  brake  pipe  leakage 
resolves  itself  into  what  quantity  of  air  may 
be  permitted  to  escape  from  the  brake  system 
and  still  permit  charging,  maintaining  and  re- 
plenishing the  brake  system  in  such  time  as 
will  not  impose  limitations  upon  traffic  in  the 
way  of  delays,  getting  trains  ready  in  the 
yard,  and  operating  them  over  the  road. 

It  is  very  difficult  to  ascertain  what  quantity 
of  air  is  actually  leaking  out  of  the  brake  sys- 
tem. It  is  not  difficult  to  find  out  what  drop 
takes  place  in  the  pressure,  but  this  varies  ow- 
ing to  variations  in  methods  of  making  tests, 
positions  assumed  by  triple  valves,  etc.  It  is 
not  difficult,  however,  to  fix  on  some  quantity 
of  air  that  may  be  permitted  to  leak  out  of 
the  brake  pipe  and  then  supply  in  the  yard  this 
quantity  of  air  to  a  train  previously  charged 
and  observe  whether  or  not  the  quantity  sup- 
plied does,  or  does  not,  maintain  the  required 
pressure.  If  it  maintains  or  more  than  main- 
tains the  pressure,  it  is  apparent  that  the  leak- 
age of  the  train  is  no  more  than  can  be  per- 
mitted. If  it  does  not  maintain  the  pressure 
then  the  leakage  must  be  reduced  to  the  point 
where  it  can  be  maintained.  The  permissible 
amount  of  leakage  from  the  entire  brake  sys- 
tem is  the  starting  point.  Too  much  leakage 
must  not  be  allowed  or  an  undesirably  large 
compressor  capacity  or  high  degree  of  com- 
pressor inaintenance  will  be  necessary.  An 
excessively  low  amount  of  leakage  must  not 
be  insisted  upon,  or  traffic  will  be  interfered 
with  on  account  of  the  time  required  to  stop 
the  leaks. 

In  order  to  arrive  at  some  basis  of  what 
would  be  the  allowable  leakage,  the  Interstate 
Commerce  Commission  condemning  tests  of 
air  compressors  is  the  basis  of  the  available 
compressor  capacity.  This,  by  the  way,  in 
the  writer's  opinion  allows  too  wide  a  varia- 
tion in  the  condemning  tests.  A  New  York 
Xo.  5  compressor  is  only  required  to  deliver 
59  cu.  ft.  of  air,  which  is  only  65.5  per  cent,  of 
its  capacity  when  in  good  condition,  whereas 
the  8^-in.  cross-compound  compressor  is  re- 


*Supervisor  Air  Brakes,  New  York  Central 
Lines.  Cleveland,  Ohio.  From  a  paper  before 
the  Central  Railwav  Club 


quired  to  deliver  86  cu.  ft.  of  free  air.  which 
is  90.5  per  cent,  of  its  good  condition  per- 
formance. 

DETAILS   OF   TESTS 

II  was  decided  to  determine  the  leakage  by 
means  of  an  orifice  through  which  air  would' 
be  supplied  at  a  definite  pressure  which  would 
be  sufficient  to  provide  for  the  maximum 
amount  of  allowable  leakage.  If.  with  this 
arrangement  it  was  not  possible  to  maintain 
the  pressure  in  the  brake  pipe,  then  the  leak- 
age was  too  great.  If  the  brake  pipe  pres- 
sure remained  the  same,  or  was  raised,  it 
would  then  be  known  that  the  leakage  was 
not  excessive.  The  tests  Avere  made  on  a  100- 
car  freight  train,  conforming  to  the  following 
specifications : 

Size  of  equipment,  lo-in.  (combined)  ; 
length  of  cars,  42  ft;  brake  pipe  volume  per 
car,  920  cu.  in. ;  auxiliary  reservoir  volume, 
2,440  cu.  in. ;  leakage  uniformly  distributed  at 
car  4  and  every  tenth  car  up  to  and  including 
car  94,  regulated  by  cocks  in  branch  pipe  near 
triple  valve;  test  gages  on  branch  pipes  of 
cars  I  and  95  and  on  au-\iliary  reservoir  of 
car  1. 

The  locomotive  equipment  was  as   follows  : 

Brake  equipment.  No.  6  ET ;  main  reservoir 
volume,  50.000  cu.  in. ;  main  reservoir  pres- 
sure, duplex  control  loo  lb.  and  130  lb. ;  com- 
pressor, two  gYz-'m.  or  one  Syi-'m.  CC. ;  steam 
pressure,  195  lb.  to  210  lb. ;  test  gages  on  main 
reservoir  and  brake  pipe. 

The  orifice  was  placed  between  the  yard  air 
system  and  the  train  with  a  by-pass  in  which 
was  placed  an  air  meter  (Toolometer)  by 
means  of  which  the  amount  of  air  passing 
through   the   orifice   was   determined. 

Two  main  classes  of  tests  were  made  which 
may  be  referred  to  as  charging  tests  and 
l)ump-up  tests.  The  first  charging  tests  were 
made  with  an  orifice  of  17/64  in.  in  diameter, 
which  was  computed  to  furnish  an  amount  of 
air  equivalent  to  75  per  cent,  of  a  New  York 
No.  5-A  compressor  capacity.  With  this  ori- 
fice and  a  constant  pressure  of  80  lb.,  the 
brake  pipe  leakage  was  regulated  until  the  air 
flowing  through  the  orifice  was  just  able  to 
maintain  70  lb.  pressure  in  the  brake  pipe  of 
the  first  car.  By  means  of  the  Toolometer  it 
was  found  that  this  rate  was  41  cu.  ft.  of  free 
air  per  minute. 

This  rate  was  used  as  a  basis  for  making 
the  pump-up  test?,   using  the  locomotive   with 
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two  9^-in.  compressors  and  200  lb.  steam 
pressure.  Fig.  i  shows  a  graphic  record  of 
the  results  of  the  pump-up  test  in  which  an 
empty  train  was  charged  to  a  pressure  of  70 
lb.  on  car  i.  The  train  was  charged  with  the 
brake  valve  in  running  position.  When  the 
first  car  of  the  train  was  charged  to  70  lb.,  an 
attempt  was  made  to  raise  the  pressure  to  85 
lb.  by  placing  the  brake  valve  handle  in  full 
release  position.  After  more  than  20  minutes 
the  pressure  became  stationary  at  82J/2  lb.  By 
means  of  the  orifice,  the  yard  plant  apparatus 
and  the  Toolometer,  it  was  found  that  50.4 
cu.  ft.  of  free  air  per  minute  was  required  to 
maintain  the  total  train  leakage  under  these 
conditions. 

It  was  then  concluded  that  the  total  leakage 
rate  of  41  cu.  ft.  of  free  air  per  minute  at  70 
lb.  pressure  on  the  first  car  was  too  great.  The 
orifice  was  therefore  replaced  with  one  of 
l4-m.  diameter.  This  showed  that  70  lb.  could 
be  maintained  on  the  first  car  with  an  80-lb. 
yard  pressure,  with  a  total  leakage  rate  of  35 
cu.  ft.  of  free  air  per  minute.  The  pump-up 
test  was  then  repeated  and  the  brake  pipe  ^5 
pressure  on  the  first  car  was  raised  from  70  lb. 
to  85  lb.  in  about  15  minutes,  thus  showing  that 
the  J4-i'i-  orifice  was  suitable. 

Other  tests  were  made  to  show  how  time 
could  be  saved  in  charging  the  train  by  placing 
the  brake  valve  in  the  release  position  until 
the  train  had  been  nearly  fully  charged,  then 
moving  it  to  a  running  position,  thus  bring- 
ing the  feed  valve  into  operation  so  that  it 
would  not  be  overcharged.  Tests  were  also 
made  to  determine  the  best  way  of  handling 
the  yard  charging  orifice.  The  Toolometer 
readings  were  checked  and  found  to  be  suffi- 
ciently accurate. 

The  ordinary  method  of  measuring  brake 
pipe  leakage  on  trains  is  not  an  accurate  check 
on  the  total  amount  of  train  leakage  which  the 
compressor  on  the  locomotive  must  be  able 
to  supply  if  the  train  is  to  be  handled  suc- 
cessfully. 

The  method  suggested  for  measuring  the 
total  leakage  by  charging  the  train  through  an 
orifice  supplied  with  a  fixed  pressure  does  not 
afford  an  accurate  means  of  measuring  the 
total  train  leakage. 

If  the  maximum  permissible  amount  of 
train  leakage  is  fixed  upon,  an  orifice  size 
can  be  determined  which  when  supplied  with 
a  constant  pressure  of  80  lb.  from  a  yard  plant 


will  just  supply  the  necessary  amount  of  air 
to  the  train  to  maintain  the  leakage  specified. 

Such  a  charging  orifice  can  conveniently  be 
used  while  charging  a  train  from  the  yard 
plant  and  it  will  afford  a  means  for  accurately 
determining  whether  the  total  leakage  of  the 
train  is  less  than,  equal  to  or  greater  than  the 
maximum  permissible  leakage. 

The  best  method  of  manipulating  the  charg- 
ing orifice  test  apparatus  is  for  the  opera- 
tor to  start  the  test  with  the  by-pass  around 
the  orifice  open  and  then  as  the  train  charges 
gradually  close  this  by-pass  so  as  to  maintain 
70  lb.  brake  pipe  pressure  on  the  first  car  of 
the  train.  This  method  will  accomplish  the 
charging  of  the  train  in  a  minimum  of  time 
and  avoid  any  objectionable  overcharging. 

The  foregoing  seems  to  point  out  the  neces- 
sity of  a  better  brake  maintenance  and  a  better 
initial  installation  of  the  brake  apparatus;  this 
has  particular  reference  to  securing  the  reser- 
voirs and  cylinders  to  the  car  body  and  proper 
clamping  of  the  brake  pipe.  A  large  majority 
of  the  leaks  are  due  to  loose  reservoirs,  cyl- 
inders, and  brake  pipes.  Tightening  of  the 
unions  when  these  parts  are  loose  only  aflFords- 
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temporarj-  relief.  More  attention  should  be 
paid  to  hose  couplings  when  mounting  hose, 
as  many  are  found  that  do  not  gage  and  when 
coupled,  leak. 

A  recent  investigation  of  12  trains,  varying 
from  80  to  114  car  per  train,  showed  a  loss  of 
air  from  30  per  cent,  to  93  per  cent,  of  the 
compressor  capacity.  Losses  of  this  kind  are 
not  only  expensive  in  compressor  maintenance 
and  coal  consumption,  but  cause  serious  delays 
to  traffic. 


Sharpener,    a    new    device,    here    shown,    the 
Leyner   Shank  and   Bit  Punch. 

This  compact  and  simple  machine  consists 
principally  of  a  cast  iron  pedestal  on  the  top 
of  which  are  bolted  the  clamping  and  punch- 
ing cylinders  and  apparatus.  The  drill  steel 
is  clamped  by  two  jaws  brought  together  by 
the  movement  of  a  pinion,  operated  by  the 
clamping  cylinder  through  the  medium  of  a 
rack  on  the  extended  piston  rod.  The  heat 
treated   steel   punching  pin   is   attached  to   the 


A      NEW      LEYNER      MACHINE      FOR 

PUNCHING    OUT    THE    BITS    AND 

SHANKS    OF    HOLLOW    DRILL 

STEEL 

The  modern  hammer  drill,  using  hollow 
drill  steel  and  air  or  water  to  expel  the  cut- 
tings from  the  drill  hole  is  today  the  rule 
rather  than  the  exception  in  practically  all 
rock  drilling  operations.  There  is  more  or 
less  carelessness  in  the  matter  of  keeping  the 
hole  in  the  drill  steel  properly  opened.  Plug- 
ged steels,  wholly  or  in  part,  prevent  the  prop- 
er functioning  of  the  drill.  Drilling  speed  is 
retarded,  water  tubes  are  bent  or  broken  and 
time  is  lost  in  tinkering,  or,  as  often  happens, 
the  drilling  gang  is  idle  while  someone  makes  a 
trip  to  the  shop  for  another  drill  steel  or  water 
tube. 

To  relieve  this  condition,  the  Ingersoll- 
Rand  Company  has  developed  and  is  placing 
on  the  market,  as  an  auxiliary  to  the  Leyner 


piston  of  a  punch-operating  cylinder,  and  in 
such  manner  that  it  may  be  readily  removed 
should  occasion  require.  The  front  head  of 
the  punch  cylinder  is  provided  with  a  clear- 
ance space  around  the  punching  pin  so  that 
on  the  extreme  reverse  stroke  air  is  exhausted 
against  the  heated  pin,  effectually  cooling  it. 
The  maximum  stroke  of  the  punch  is  6  inches. 
An  adjustable  stop  for  the  drill  steel  is  pro- 
vided to  regulate  the  distance  to  which  it  is 
desired  to  have  the  pin  penetrate.  The  stand- 
ard punching  pin  is  Vw  in.  diameter  for  a  dis- 
tance of  2  in.  from  the  end  and  ^  in.  for  the 
remainder. 
The  operation  of  the  machine  is  controlled 
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by  a  single  lever  moving  in  a  T  slot.  .\  down- 
ward movement  clamps  the  steel  and  a  further 
slide  movement  operates  the  puiicli.  The  oper- 
ation of  the  control  lever  locks  the  clamp  jaws 
before  the  pimch  can  be  brought  into  action. 
In  like  manner  the  punching  device  must  be 
in  neutral  position  before  the  clamp  jaws  can 
be  opened.  This  safety  feature  prevents  ac- 
tion of  the  punch  before  the  steel  is  firmly 
datnped  and  in  perfect  alignment.  It  will  be 
noted  that  all  moving  parts  are  protected  from 
dirt,  grit  and  damage  by  tight  fitting  covers 
and  likewise  the  operator  is  guarded  from 
injury.  The  machine  occupies  a  floor  space 
22x44  inches  and  weighs  400  lbs.  A  Planking 
support  is  the  only   foundation  needed. 


HIGH  EXPLOSIVES  IN  METAL  MINING 

That  the  metal  mining  industry  is  the  larg- 
est user  of  high  explosives  is  indicated  by  the 
following  table  >>{  two  groups  of  mining 
States : 

.-\laska,  Idaho,  Arizona. 

Oregon.    California, 

and  and 

Washington,  Nevada. 

lb.,  1916      lb.,  1916 

Mmnig  other  than   coal..   8,563,685     25,527,705 

Coal    mining    464,210  2,000 

Railway  and  construction  3,573,626       3,386,302 

All  other  purposes   7,418,382      5,407,046 

Michigan     29,691,122 

California     13,942,000 

The  relative  magnitude  of  the  metal  mining 
mdustry  in  different  States  may  be  inferred 
from  the  following  arrangement  for  the  year 
1916.  the  figures  coming  from  publications  of 
the  Bureau  of  Mines. 

Michigan     24,691,122 

Missouri     24,875,757 

California 13,942,000 

Arizona    1 3-002,555 

Minnesota     10,220,182 

Montana     9,162,385 

Colorado    8,826,030 

Nevada     7,378,443 

Washington     6,546,844 

Alaska     5,761,280 

Utah    5,133,090 

New    Mexico    3,061,951 

Oregon    2,578,689 

South    Dakota    2,272,840 


A    DRILL    RUNNER'S   TROUBLES 

The  ground  is  hard  as  the  devil. 

The  steel  wont  cut  it  at  all ; 
The  smith  knows  nix  about  temper. 

The   boss   ought   to   give   him    a    call. 

One  piece  is  hard  and  so  brittle, 
The  next  one's  as  soft  as  lead. 

If  he  don't  give  us  stuflf  we  can  wjrk  with 
I'll  crack  a  length  over  his  head. 

My  pardner  blocks   up  like  a  farmer. 
The  bar's  coming  down  by  the  feel, 

The  air  and  the  water  hose  leaking 
Make  me  most  as  wet  as  a  seal. 

The  machine  takes  oil   like  a  furnace, 
-A.nd  blows   it  all  over  the  face ; 

Some  sucker  has  lugged  my  wrench  oflf 
.^nd    left   an   old   bum    in    its    place. 

The   round   wont  come   to   the   tally. 

It's  a  cinch  that  the  shifter  is  sore, 
If  the  mucks  had  got  the  dirt  out 

We'd  have  finished   it  long  before. 

The   powder   and   caps    are    rotten. 

The  fuse   is   a  genuine  fake. 
The  air  is  chuck  full  of  water, 

-And   the   blasted   ground   wont   ))reak. 

There's   no  use  swearing  your   life   out. 

This  job  is  awfully  tough, 
But  I   think  it's   time   to  stop   her, 
I  guess  she  is  in  deep  enough. 

B.  A,  PRICE,  in  the 
Mascot   Concentrate. 


This  summer  13,000  tons  of  coal,  or  350  car- 
loads, were  floated  down  the  Ohio  River  to 
Cincinnati  by  means  of  an  artificial  flood. 
Dams  on  the  various  tributary  rivers  were 
opened  until  an  artificial  crest  of  from  three 
to  six  feet  was  formed,  which  was  sufficient 
to  float  the  fleet  of  barges. 


A    TRUE    OLD    FRIEND 

Enclosed  find  Three  Dollars  ($3)  for  which 
please  send  me  Compressed  Air  Magazine  for 
three  years.  I  have  taken  the  Magazine  for, 
I  think,  fourteen  years. 

Yours  truly, 

George  R.  Davis. 
Parkers  Landing.  Pa. 
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WHY  WE  ARE  AT   WAR 

Germany  has  forced  America,  as  it  has 
forced  practically  the  entire  world,  to  defend 
itself  by  arms.  We  are  fighting  this  war  be- 
cause Germany  made  war  upon  us.  America 
is  a  peaceful  Nation ;  we  have  no  lust  for 
conquest,  no  desire  for  annexation  of  terri- 
tory ;  we  are  defending  ourselves  against  Ger- 
many because  the  Imperial  German  Govern- 
ment entered  upon  a  program  which  meant  the 
destruction   of   all   American   institutions. 

When  we  finally  recognized  that  Germany 
was  waging  war  upon  us  we  had  seen  more 
than  225  Americans,  among  them  many  women 
and  children,  killed  by  German  submarines ; 
hospital  ships  had  been  sunk  and  unfortified 
towns  had  been  bombed  and  bombarded.  Med- 
als had  been  struck  in  honor  of  the  sinking  of 
the  Lusitani.i,  the  murderous  act  by  which  so 
many  of  our  men,  women,  and  children,  lost 
their  lives.  German  officials  had  treated  the 
United  States,  a  neutral  nation,  as  an  enemy. 
Strikes  were  organized  in  this  country,  plants 
were  blown  up,  pro-German  publications  were 
founded  and  subsidized,  and  hatred  of  Amer- 
ica was  systematically  sought  to  be  inculcated 
among  our  foreign-born  inhabitants.  Every 
eflfort  was  made  to  involve  us  in  trouble  with 
Japan  and  Mexico.  Our  repeated  protests 
were  met  with  promises  and  explanations 
which  were  little  better  than  insults. 

The  Imperial  German  Government  finally 
proclaimed  the  unrestricted  destruction  of 
neutral  ships  upon  the  high  seas.  It  was  the 
notification  to  the  United  States  that  our 
people  were  no  longer  sovereign,  and  that  if 
they  would  sail  the  seas  in  safety  we  must 
conform  to  conditions  laid  down  by  a  Govern- 
ment that  defied  international  law.  humanity, 
and  elemental  morality. 

A  policy  of  terrorism  has  been  systemati- 
cally applied  by  the  Imperial  German  Govern- 
ment since  the  outbreak  of  the  European  war. 
Treaties  that  stood  in  the  way  of  German  mil- 
itaristic plans  have  been  disregarded,  women 
and  children  have  been  treated  with  indescrib- 
able brutality,  the  noblest  works  of  art  have 
been  destroyed,  and  prisoners  have  been  abus- 
ed and  maltreated  and  civilian  populations 
massacred  and  deported. 

This  is  why  America  has  gone  into  this  war 
in  defense  of  American  honor  and  American 
rights.      To    have    done    anything    else    would 
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have  been  to  surrender  our  sovereignty,  and 
we  would  have  been  forced  in  the  end  to  fight 
a  conscienceless  and  rapacious  military  au- 
tocracy— an  autocracy  which  is  in  this  war 
avowedly  for  indemnities,  aggrandizement, 
and  the  control  of  the  world.  Our  success 
means  that  our  children  and  our  children's 
children  will  be  able  to  enjoy  pedce. 

Buy  a  Liberty  Bond,  get  behind  your  Gov- 
ernment, and  shorten  this  war.  This  is  your 
fight.  Our  men  are  giving  their  lives ;  you 
are  only  asked  to  lend  your  money.  There 
should  be  at  least  one  Liberty  Bond  in  every 
home.  There  is  no  better  test  of  your  Amer- 
icanism.—5«r<?<;M  of  Publicity,  U.  S.  Treas- 
ury Department. 


SAVING  COMPRESSED  AIR 

Compressed  air  costs  money  and,  like  every- 
thing of  value,  it  can  be  used  economically 
or  it  may  be  wasted,  the  latter  prevailing  much 
too  generally,  and  making  especially  pertinent 
the  following  timely  words  from  Railway  and 
Locomotive  Engineering. 

While  the  wise  spirit  of  economy  is  in 
our  midst  we  take  it  upon  us  to  state  that  in 
the  use  of  compressed  air  in  railroad  repair 
shops  we  have  observed  a  tendency  to  extrav- 
agance, a  disregard  of  the  quantity  of  air  used 
for  any  operation,  as  if  its  cost  were  a  neg- 
ligible quantity.  The  general  impression  seems 
to  be  that  air  is  cheap.  This  is  true  as  far 
as  ordinary  atmosphere  is  concerned.  As 
a  motive  power,  the  air  quiescent  or  moving 
in  currents  costs  nothing.  But  when  it  comes 
to  forcing  the  atmosphere  into  smaller  bulk 
in  order  to  increase  its  pressure  the  cost  is 
much  greater  than  is  generally  imagined. 

The  equivalent,  or  even  greater,  in  steam 
pressure,  must  be  first  used  in  compressing 
the  air.  The  action  of  complex  machinery 
under  the  best  conditions  involves  consid- 
erable loss  in  friction.  To  this  must  be  added 
the  loss  in  heat  and  in  steam  pressure  caused 
by  exhausting  at  considerable  pressure.  This 
is  increased  as  the  compression  of  the  air 
approaches  the  limit  of  capacity  of  the  en- 
closing apparatus.  The  loss  by  leakage  is 
also  considerable,  and  much  of  each  of  these 
losses  cannot  be  avoided. 

An  important  loss,  however,  often  occurs 
in  the  filling  of  a  larger  portion  of  the  air 
hoist  cylinder  that  does  not  represent  any 
portion    of   the   lift.      It   can   be   readily   seen 


that  if  the  piston  is  raised  a  considerable 
distance  before  it  begins  to  lift  the  desired 
load  the  space  in  the  cylinder  must  necessar- 
ily be  filled  with  air  at  a  high  pressure  before 
any  work  begins  to  be  accomplished.  All 
lifting  should  begin,  if  possible,  with  the  pis- 
ton at  the  end  of  the  cylinder. 

Many  of  these  hoists  are  now  placed  in  a 
horizontal  position,  and  by  a  clever  arrange- 
ment of  pulley,  furnish  a  multiplying  point 
very  suitable  for  light  work.  At  the  same 
time  close  attention  should  be  given  to  the 
economical  use  of  compressed  air.  Its  cost  is 
much  greater  than  steam.  The  real  advantage 
in  the  use  of  compressed  air  being  that  it 
remains  cool,  so  that  attached  appliances  can 
be  handled  with  a  degree  of  safety  impossible 
in  the  use  of  steam. 


NEW  BOOK 

Compressed  Air  Practice  in  Mining.  By 
David  Penman,  London.  Charles  Griffin  & 
Co.,  Ltd.,  Philadelphia :  J.  B.  Lippincott  Co. 
228  pages  6  by  8  inches,  113  illustrations,  $1.75 
net. 

The  author  of  this  book,  who  is  a  Certified 
Colliery  Manager  and  Lecturer  in  Mining  and 
Engineering  at  Fife  Mining  School,  has  pre- 
pared an  original  work  and  not  a  compilation 
of  builders'  catalog  material.  Though  norm- 
ally designed  for  the  use  of  students  in  min- 
ing schools  and  colleges  it  should  appeal  to  all 
who  are  interested  in  the  subject.  Dealing 
mostly  with  English  mining  practice  it  may 
suggest  some  comparisons  to  the  cisatlantic 
reader.  The  general  principles  involved  in 
the  compression,  the  transmission  and  the  em- 
ployment of  compressed  air  are  discussed  and 
the  entire  range  of  practice  is  very  completely 
covered. 


NEW  PUBLICATIONS  OF  THE  BUREAU 
OF  MINES 

BULLETINS 

Bulletin  120.  Extraction  of  gasoline  from 
natural  gas  by  absorption  methods,  by  G.  A. 
Burrell,  P.  M.  Biddison,  and  G.  G.  Oberfell. 
1917.    71  pp.,  2  pis.,  17  figs. 

Bulletin  138.  Coking  of  Illinois  coals,  by 
F.  K.  Ovitz.     1917.    71  pp.,  II  pis.,  I  fig. 

TECHNICAL   PAPERS 

Technical  Paper  147.  Absorption  of  me- 
thane and  other  gases  by  coal,  by  S.  H.  Katz. 
1917.     22pp.,  4  figs. 
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Technical  Paper  149.  Answers  to  questions 
on  the  flotation  of  ores,  O.  W.  Ralston.  1917. 
30  pp. 

Technical  Paper  150.  Limits  of  complete 
inflammability  of  mixtures  of  mine  gases  and 
of  industrial  gases  with  air,  by  G.  A.  Burrell, 
and  A.  W.  Ganger.     1917.     13  pp.,  2  figs. 

Technical  Paper  156.  Carbon  monoxide 
poisoning  in  the  steel  industry,  by  J.  A.  Wat- 
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tions that  are  of  especial  interest.  Requests 
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Applications  should  be  addressed  to  the  Direc- 
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RAPID   DRIFTING 

Drifting  in  solid  rock  is  very  dififerent  from, 
and  in  fact  the  very  antithesis  of,  drifting  at 
sea,  although  the  movement  in  the  latter  case 
is  likely  to  be  much  the  more  rapid  of  the  two. 
The  following  is  the  story  of  rapid  drifting  of 
the  former  type  as  told  in  Engineering  and 
Mining  Journal  by  Mr.  Axel  Peterson,  Gen- 
eral Foreman,  Arkansas  and  Arizona  Copper 
Company,  Jerome,  Arizona. 

During  June,  1917,  the  1601  drift  on  the  i6th 
level  of  the  Arkansas  &  Arizona  mine  at  Jer- 
ome, Ariz.,  was  advanced  535  ft.  The  forma- 
tion was  diorite  for  300  ft.  and  medium-soft 
Yavapai  schist  for  the  remainder  of  the  dis- 
tance. All  the  ground  was  hard  enough  to 
stand  without  timbering.  The  diorite  drilled 
much  more  slowly  than  the  schist,  but  was 
blocky  and  broke  better. 

The  drift  was  carried  5x8  ft.,  and  an  aver- 
age of  sixteen  8-ft.  holes  was  drilled  each 
round.  The  drilling  was  done  with  two  No. 
148  Super-Leyner  drills,  using  lY^-'m.  steel, 
and  mounted  on  a  crossbar.  Air  was  delivered 
to  the  drills  at  a  pressure  of  no  lb.  The  drills 
gave  perfect  service,  and  not  a  minute's  time 
was  lost  on  their  account ;  the  only  parts  re- 
placed during  the  month  were  the  water 
tubes.  Three  shifts  per  day  were  worked,  and 
each  shift  drilled  and  shot  a  round.  The  crew 
on  each  shift  consisted  of  three  machinemen. 


tlirce  muckers  and  two  trammers,  and  besides 
there  was  a  foreman  and  two  track  and  pipe 
men  on  the  day  shift,  making  a  total  of  27 
men.  An  average  of  30  cars  (19  cu.ft.  each) 
was  mucked  each  shift;  the  smallest  number 
ever  handled  on  any  one  shift  was  24  and  the 
most  42.  The  distance  trammed  was  1500  ft. 
at  the  start,  and  of  course  increased  with  the 
advance  to  the  maximum  of  2035  feet. 

The  order  of  work  was  for  the  machinemen 
to  muck  back  a  space  about  6  ft.  long  at  the 
face,  and  down  within  i  ft.  of  the  bottom ; 
then  they  set  up  the  drills  and  put  in  13  holes. 
By  the  time  that  was  done  the  muckers  had 
the  muck  all  out,  and  the  drills  were  then  torn 
down  and  reset  in  the  bottom  and  three  muck- 
er holes  drilled.  A  40  per  cent  gelatin  pow- 
der was  used,  and  the  average  charge  took  75 
lbs.  Ventilation  was  secured  with  a  No.  sVz 
Root  blower  running  as  an  exhauster  and 
sucking  through  3500  ft.  of  is-in.  and  12-in. 
pipe.  Five  minutes  were  usually  sufficient  to 
clear  the  fumes  from  the  face  so  that  all  holes 
could  be  reloaded  and  shot  which  had  not 
broken  at  the  first  shooting;  and  15  minutes 
always  cleared  the  drift  completely  so  that  the 
succeeding  shift  could  begin  work. 


ADVANTAGES    OF    BLAUGAS 

Under  the  Pintsch  system,  oil  is  distilled  in 
retorts  at  a  temperature  of  900°  to  1,000°  C., 
(1652  to  1832  F.)  producing  as  large  a  quan- 
tity of  fixed  gas  as  possible.  Herman  Blau 
has  modified  this  system,  however,  by  main- 
taining the  temperature  of  the  retorts  at  about 
500°  or  600°  C,  (932  or  1 1 12  F.)  thus  pre- 
venting the  production  of  a  large  percentage 
of  fixed  gases.  The  gas  thus  obtained  is 
washed,  scrubbed  and  purified  as  usual  and 
stored  in  a  holder.  From  the  holder  it  is 
drawn  into  a  three  or  four-stage  compressor. 
Those  hydro-carbons  that  would  condense  un- 
der normal  conditions,  and  hence  are  not  de- 
sired in  the  final  product,  are  removed  dur- 
ing the  first  and  second  stages  of  compression 
while  the  remainder  of  the  gas  is  compressed 
in  the  remaining  stages  of  100  atmospheres. 

The  tar  obtained  from  the  gas  is  used  un- 
der the  retorts,  and  the  permanent  gases 
which  the  liquefied  hydrocarbons  have  been 
unable  to  absorb  are  stored  in  large  cylinders 
for  use  in  the  engines  supplying  power  to  the 
plant. 

The  final  product,  consisting  of  liquefied  hy- 
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drocarbons  and  hydrocarbon  gases  absorbed 
by  them,  remains  liquid  as  long  as  it  is  kept 
under  compression,  but  changes  at  once  to  a 
gas  upon  relief  of  pressure.  At  lOO  atmo- 
spheres the  gas  is  reduced  to  1/400  of  its  vol- 
ume; its  specific  gravity  is  about  that  of  air; 
and  it  has  a  calorific  value  of  1,800  B.  t.  u.  per 
cubic  foot. 

The  explosive  limits  as  compared  with  other 
gases  are  as  follows,  the  figures  being  per- 
centages of  gas  in  the  mixture : 

Per       Per 
Cent.      Cent. 

Coal  gas   from    6.33  to  19.33 

Acetylene  from  2.00  to  49.00 

Hydrogen  from   9oO  to  66.30 

Blaugas   from    400  to     8.00 

Other  figures  read  as  follows : 

Hydro-  Acety-  Blau- 
gen       lene       gas 
. .     425       1,500      1,800 


100 


432 
1. 00 


100 
0.40 


Cal.  value,  B.  t.   u 

Contents   of    i    cu.    ft.   re- 
tainer,  cu.   ft 120 

Weight     of     retainer     to 
transport,    say,     540,000 

B.  t.  u.,  lb 1,060 

Price  per  100,000  B.  t.  u.. .    1.41 

Blaugas  is  transported  in  steel  cylinders  of 
various  sizes,  the  most  common  being  one  cu- 
bic foot.  This  cylinder  when  properly  filled 
contains  about  20  pounds  of  Blaugas  which 
will  be  converted  into  250  feet  of  expanded 
gas.  Blaugas  contains  no  carbon  monoxide 
and  is,  therefore,  non-poisonous.  It  is  used 
extensively  for  welding  and  cutting,  brazing 
soldering  and  laboratory  purposes,  and  also  in 
districts  where  city  gas  is  not  available. — 
Gas  Record. 


INCREASED  EXPORTS  OF  U.  S.  MAN- 
UFACTURES DUE  TO  THE  WAR 

Seventy-eight  per  cent,  of  tiie  more  than 
six  billion  dollars'  worth  of  American  goods 
exported  in  the  fiscal  year  1917  consisted  of 
wholly  or  partly  manufactured  goods.  In  1914 
the  last  normal  year  before  the  war,  the  per- 
centage of  such  goods  exported  was  only  59, 
according  to  a  statement  issued  by  the  Bureau 
of  Foreign  and  Domestic  Commerce,  of  the 
Department  of  Commerce. 

In  1914  exports  of  manufactures  ready  for 
consumption  were  valued  at  $724,908,000,  or 
31  per  cent,  of  the  total  exports,  while  in  1917 
their  value   reached  $2,943,923,212,   or  47  per 


cent  of  the  total.  Manufactures  for  further 
use  in  manufacturing  were  exported  in  1914  to 
the  value  of  $374,224,210,  or  16  per  cent  of  the 
total,  whereas  $1,191,787,957  worth,  or  19  per 
cent  of  the  total,  was  exported  in  1917.  The 
exports  of  food-stufYs  partly  or  wholly  manu- 
factured amounted  to  $293,218,336  in  1914,  or 
1214  per  cent  of  the  total,  and  in  1917  to  $739,- 
037,884,  or  12  per  cent  of  the  total. 


THE  STRATTON  AIR  SEPARATOR 

Readers  of  Compressed  Air  Magazine  must 
by  this  time  be  tolerably  well  informed  that 
to  have  dry  compressed  air  which  can  be  used 
without  more  or  less  inconvenience  it  is  neces- 
sary to  take  the  water  out  of  the  air  after  it 
is  fully  compressed.  The  passage  of  the  air 
through  an  aftercooler  or  the  conveyance  of 
the  air  through  suitable  pipes  for  a  sufficient 
distance  brings  the  air  into  a  suitable  condi- 
tion for  giving  up  most  of  the  water  it  con- 
tains, but  up  to  this  point  the  water  is  still  in 
the  air,  having  merely  been  condensed  but 
not  eliminated. 

The  condition  of  the  compressed  air  with 
the  minute  globules  of  water  in  suspension  is 
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strikingly  similar  to  that  of  "wet"  steam  and 
it  might  be  safely  assumed  that  a  separator 
ivhich  had  proved  itself  efficient  in  the  "dry- 
ing" of  steam  would  be  equally  so  in  the  dry- 
ing of  air,  and  this  is  the  record  of  the  Strat- 
ton  separator  here  shown. 

As  will  be  seen  from  the  sectional  view, 
Fig.  I,  the  separator  utilizes  the  action  of  cen- 
trifugal force  as  the  means  of  separating  the 
water  from  the  air.  As  the  air  with  its  con- 
tent of  condensed  vapor  enters  the  separator 
it  is  caused  to  travers  a  helical  path  leading 
around  a  central  core,  and  the  sudden  change 
from  the  straight  line  flow  imparts  a  whirling 
motion  to  the  mass.  As  the  water  is  several 
hundred  times  heavier  than  the  air  it  does 
not  follow  the  turn  so  easily  but  is  thrown 
with  force  against  the  outer  wall  and  adheres 
there  to  slowly  trickle  down  and  accumulate 
in  the  receptacle  at  the  bottom,  while  the  air 
makes  the  turn  easily  and  passes  on  its  way 
without  the  water. 

The  Stratton  separator,  made  by  the  Gris- 
com-Russell  Company,  90  West  Street,  New 
York  City,  is  coming  into  general  use  in  com- 
pressed air  lines,  its  operation  having  proved 
highly  successful.  It  is  made  in  all  sizes  ac- 
cording to  requirements  and  Fig.  2  suggests 
the  various  arrangements  of  inlet  and  dis- 
charge to  suit  different  piping  conditions. 


Extension  of  a  branch  of  the  Siberian  Rail- 
way for  500  miles  has  opened  one  of  the 
world's  greatest  coal  fields. 


AERATING   THE   SOIL 

There  is  no  question  about  the  necessity  for 
air  in  the  soil,  not  only  to  supply  the  benefi- 
cial bacteria  and  plant  roots  but  also  to  play 
its  part  in  the  complex  chemical  reactions 
which  take  place  in  the  soil.  It  is  particularly 
necessary  for  the  nitrogen-gathering  bacteria 
since  their  only  source  of  the  valuable  nitro- 
gen, which  is  to  be  supplied  by  them  to  le- 
gumes (such  as  cowpeas,  velvet  beans,  alfalfa 
and  soy  beans)  and  to  the  soil  itself  (by  the 
azotobacter  organism),  comes  from  the  soil  air 
which  under  normal  conditions  circulates  in 
the  upper  six  or  eight  inches  of  the  soil. 

The  first  step  of  course  is  drainage.  But 
drainage  alone  will  not  sufficiently  alter  the 
texture  of  compact  soils.  The  next  steps  are 
to  gradually  deepen  the  tillage  of  the  soil  and 
at  the  same  time  to  add  great  quantities  of 
organic  matter.  In  plowing  deeper  than  ever 
before  care  should  be  taken  not  to  plow  too 
deeply  at  one  time.  This  is  best  done  in  the 
fall  or  winter  in  preparation  for  corn,  plowing 
about  two  inches  deeper  than  heretofore.  This 
land  should  be  left-rough-plowed  for  a  month 
or  two  to  expose  the  new  inert  soil  to  the  ac- 
tion of  the  weather.  At  the  same  time  a  heavy 
growth  of  peas  or  velvet  beans  may  be  turned 
under.  Where  new  soil  has  beeen  turned  up  in 
this  way  and  after  it  has  beeen  worked  down, 
a  very  light  dressing  (say  about  3  tons)  of  sta- 
ble manure  will  inoculate  it  with  beneficial 
soil  bacteria  and  increase  its  productivity  ma- 
terially.    Land   handled   in   this   way   may   be 
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gradually  deepened  to  the  limit  of  economical 
tillage. 

The  use  of  power  machinery  will  increase 
this  depth  and  at  the  same  time  increase  the 
producing  power  of  the  soil  and  make  it 
more  drought-resistant.  Practically  any  kind 
of  crop  stubble  or  residues  are  valuable  as  or- 
ganic matter  for  this  purpose  and  manure 
mixed  with  a  quantity  of  straw  or  similar  ma- 
terial (even  sawdust  in  moderate  quantities) 
is  highly  desirable.  Besides  these  factors, 
plenty  of  the  right  kind  of  cultivation  at  the 
right  time  is  essential.  Cultivation  keeps  the 
soil  open  so  that  the  air  can  circulate  freely 
in  its  upper  layers. — Louisiana  Planter. 


One  gallon   of  gasoline   can   under  possible 
conditions  render  2100  cu.  ft.  of  air  explosive. 


NOTES 

That  from  5,000,000  to  6,000,000  cu.  ft.  of 
natural  gas  is  going  to  waste  daily  in  Kansas 
City  because  of  leaky  mains  of  the  Kansas 
City  Gas  Company  was  the  charge  made  re- 
cently by  John  N.  Landon,  receiver  for  the 
Kansas  Natural  Gas  Company. 


Canton's  noted  walls,  which  have  stood  for 
centuries,  are  now  being  torn  down  in  the  in- 
terests of  progress,  and  trolley  lines  are  to  be 
built  that  will  completely  encircle  the  city  and 
give  the  visitor  an  inexpensive  and  pleasant 
means  of  "seeing  Canton." 


The  people  of  Apolda,  a  big  town  in  south- 
western Germany,  have  as  a  punishment  for 
their  extravagance  in  the  use  of  fuel  recently 
had  their  gas  supply  cut  off  for  twenty-four 
hours.  People  whose  gas  bills  do  not  show  a 
seemly  fall  are  threatened  with  having  their 
gas  meters  removed  altogether. 


Rotting  of  wood,  as  is  generally  known,  is 
caused  by  vegetable  growths  which  feed  upon 
its  substance  and  so  alter  its  characteristics 
that  we  say  that  the  wood  has  become  rotted. 
Ordinarily  these  vegetable  growths  are  fungi, 
but  there  can  be  little  doubt  that  the  roots  of 
grass  and  trees  also  attack  wood  in  a  similar 
manner. 


Production  of  gasoline  from  natural  gas  in- 
creased to  38,848,144  gal.  in  1916,  a  gain  of  59 
per  cent,  over  that  of  1915,  and  the  price 
averaged  14  cents  a  gallon  in  1916  as  against 
6  cents  in  1915,  making  a  gain  of  180  per  cent, 
in  value  of  the  gasoline  produced. 


Chicago  in  1916  used  an  average  of  620,- 
000,000  gallons  of  water  daily,  or  249  gallons 
— 8  barrels — per  capita. 


Sir  Eric  Geddes,  recently  appointed  First 
Lord  of  the  Admiralty,  (British)  began  his 
industrial  career  at  the  age  of  17  on  the  Bal- 
timore &  Ohio  Railroad,  where  he  remained 
for  three  years. 


The  Bureau  of  Mines,  Department  of  the 
Interior,  at  the  request  of  the  Council  of  Na- 
tional Defense,  has  completed  a  census  of 
mining  engineers,  metallurgists  and  chemists, 
with  the  result  that  7,500  men  engaged  in  min- 
ing and  15,000  men  engaged  in  various  chem- 
ical industries  have  been  classified  according 
to  the  character  of  work  in  which  each  one 
claims  proficiency. 


A  gas  well,  which  proved  to  be  not  a  gas 
well,  and  verj'  nearly  the  deepest  boring  in  the 
world,  has  just  been  abandoned  at  Candor, 
Pa.  It  is  7,245  ft;  deep,  was  drilled  by  the 
Peoples  Natural  Gas  Company,  and  cost  the 
owners  more  than  $500,000. 


When  applying  cement  plaster  or  stucco  to 
a  base  which  is  in  the  least  porous,  such  as 
tile,  brick,  old  concrete  walls,  floors,  etc.,  the 
base  must  be  thoroughly  soaked  with  water 
before  applying,  otherwise  the  water  will  be 
drawn  out  of  the  fresh  concrete  before  it  has 
had  a  chance  to  set  properly  and  the  result 
will  be  a  failure. 


Manager  A.  G.  Keating  of  the  Big  Jim  Con- 
solidated at  Oatman,  Arizona,  being  unable  to 
secure  a  suitable  engine  within  a  reasonable 
time,  has  installed  a  six-cylinder,  sixty-horse- 
power automobile  engine,  connected  it  up  with 
the  big  Imperial  type  Ingersoll-Rand  compres- 
sor, and  is  securing  excellent  results.  Air  is 
furnished  for  a  300  gallon  per  minute  pump  as 
well  as  for  the  power  drills. 


The  New  York,  New  Haven  and  Hartford 
Railway  Company  has  taken  steps  to  employ 
both  younger  and  older  men  in  the  Operating 
Department  than  have  been  accepted  hereto- 
fore.    The  former  age  limits  for  hiring  men 
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were  21  to  35  years.  Under  the  new  plan  the 
limits  for  firemen  will  be  18  to  45  years,  for 
trainmen,  18  to  50  years ;  and  for  other  em- 
ployees,  18  to  60  years. 


The  United  States  is  the  largest  producer 
and  consumer  of  talc  in  the  world,  according 
to  the  U.  S.  Geological  Survey.  The  softness, 
absorptive  capacity,  difficult  fusibility  and 
solubility,  and  electric  resistance  of  talc  make 
it  one  of  the  useful  minerals  in  the  arts  and 
industries.  Its  principal  military  use  is  to  pre- 
vent sore  feet  among  marching  soldiers.  Al- 
though the  War  has  stimulated  production  it 
has  not  greatly  increased  the  price. 


A  Bill  has  been  introduced  into  the  Second 
Chamber  of  the  Netherlands  Parliament  for 
the  draining  of  the  Zuider  Zee.  It  is  esti- 
mated that  the  carrying  out  of  the  project  will 
require  fifteen  years  and  cost  over  $45,000,000, 
of  which  two-thirds  would  be  for  the  dam  and 
auxiliary  works  and  one-third  for  the  drain- 
ing. In  addition,  there  would  be  works  and 
measures  of  a  protective  nature,  the  cost  of 
which,  as  estimated,  would  swell  the  grand 
total  to  about  $90,000,000. 


The  Bureau  of  Mines  has  prepared  speci- 
fications for  Federal  purchases  of  gasoline  in 
the  District  of  Columbia,  according  to  which 
the  color,  which  must  be  water  white,  is  tested 
by  inspection  of  a  column  in  a  four-ounce 
sample  bottle.  There  must  also  be  a  total 
absence  of  acidity,  which  is  tested  by  thor- 
oughly shaking  10  cubic  centimeters  of  gaso- 
line with  5  cubic  centimeters  of  distilled  water. 
The  mixture  must  not  color  blue  litmus  paper 
pink. 


In  a  technical  paper  of  the  U.  S.  Bureau  of 
Mines,  Dr.  J.  A.  Watkins  states  that  one  of 
the  earliest  symptoms  complained  of  by  those 
daily  exposed  to  small  quantities  of  carbon 
monoxide  is  persistent  and  distressing  head- 
ache, accompanied  at  times,  when  the  head- 
ache is  severe,  by  nausea  and  vomiting.  A 
peculiar  feature  of  this  symptom  is  that  head- 
ache often  does  not  begin  until  some  time 
after  exposure,  that  is,  after  the  employee  has 
left  work,  but  in  most  instances  it  affects  the 
individual  the  whole  time  he  is  at  work,  be- 
coming more  severe  as  the  day  wea/s  on.  At- 
tacks of  giddiness  are  common. 


A.  H.  Crane,  sentenced  to  the  Nevada  State 
Prison  for  burglary,  found  chemistry  an  ab- 
sorbing study.  All  his  leisure  time  was  spent 
at  it  until  he  became  expert.  Last  June  he 
announced  he  had  discovered  a  new  and 
cheaper  process  for  extracting  oil  from  shale. 
Crane  was  granted  a  pardon  at  a  special  ses- 
sion of  the  parole  board  in  order  that  he  may 
perfect  his  process  and  superintend  the  erec- 
tion of  an  extraction  plant.  His  method  of 
extracting  oil  from  shale  will  be  of  great 
value  to  the  government. 


Investigations  have  demonstrated  that  to 
stop  the  average  heavy  freight  train  from  a 
speed  of  15  miles  an  hour,  and  to  again 
bring  it  up  to  the  same  speed,  means  the 
expenditure  of  from  300  to  750  lbs.  of  coal, 
and  this  again  means  that  if  many  avoidable 
stops  are  made  a  material  percentage  of  prof- 
its is  wasted.  As  a  consequence  schedules  on 
well  managed  roads  are  now  arranged  so  that 
there  shall  be  as  little  interference  with  the 
movement  of  freight  trains  as  possible,  even  if 
some  passenger  trains  have  to  be  inconven- 
ienced in  the  process. 


LATEST  U.  S.  PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  (not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

SEPTEMBER    4 

1,238,760.      METHOD      OF      DAMP-PROOFING 

BURIAL-VAULTS.       Andrew     W.     Graham, 

Buffalo,    N.    Y. 

The  method  of  rendering  burial  vaults  im- 
pervious to  moisture  which  consists  in  coat- 
ing the  walls  of  the  vault  with  damp-proof- 
ing material,  closing  the  vault  hermetically, 
and  thereafter  filling  the  closed  vault  with 
fluid  under  pressure  whereby  to  drive  the 
damp-proofing  materials  outw^ardly  into  said 
walls. 
1.238,952.     DIVING-GEAR.       Hermann     Stelz- 

ner,   Lubeck,   Germany. 
1,239,022.      PRESSURE     -     REGULATING 

VALVE.      Lucian    B.    McClean,    Green    Bay, 

Wis. 
1,239,260.      DEVICE    FOR    RAISING    SUNKEN 

SHIPS.     Charles  H.  Curtiss,  Detroit,   Mich. 

3.  A  deflatable  bag  for  raising  sunken 
ships  which  consists  of  a  water-tight  and 
air-tight  cylindrical  structure,  a  saddle  ex- 
tending over  said  bag  and  secured  thereto,  a 
series  of  diagonal  tension  members  extending: 
transversely  of  the  saddle  from  one  longi- 
tudinal edge  to  the  other,  a  series  of  main 
parallel  tension  members  placed  over  the  di- 
agonal members  and  extending  circumfer- 
entially  of  the  air  bag  from  one  longitudinal 
edge  of  the  saddle  to  the  other,  and  means 
extending  between  the  opposite  ends  of  each 
main  tension  member  to  transmit  the  lifting 
stresses   of   the   bag. 
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1,239.283.  PNEUMATIC  APPARATUS  FOR 
APPLYING  ROUGH-CAST  OR  OTHER 
PLASTER  TO  THE  WALLS  OF  BUILD- 
INGS OR  STRUCTURES  OR  OTHER  SUR- 
FACES. John  Layng  McKim,  London,  and 
John  Johnston,  Westminster,  London,  Eng- 
land. 

1,239.407.  MILKING  APPARATUS.  Peter 
Larsen,  Cattaraugus,  N.  Y. 

1.239.440.  AIR  AND  VACUUM  CONTROL- 
LING DEVICE.  Harry  Hall  Hess,  Phila- 
delphia,  Pa. 

SEPTEMBER    11 

1,239.515.      MACHINE    FOR    OZONIZING    AIR. 

Andrew    Peterson.    Newark.    N.    J. 
1,239.519.     POWER    -    GENERATOR.      Alcorn 

Rector,   New   York.   N.   Y. 

1.  In  a  power  generator,  the  combination 
of  an  explosion  case;  a  gas  supply  pipe,  com- 
municating therewith;  means  for  igniting 
fuel  in  the  explosion  case;  a  suction  appar- 
atus communicating  with  the  explosion  case; 
automatic  means  for  stopping  supply  of  fuel 
to  said  casing;  and  automatic  means  for 
stopping  communication  between  the  explo- 
sion  case   and  suction   apparatus. 

1.239.566.  UNLOADER  FOR  COMPRESSORS. 
Rudolph  Conrader.  Erie,  Pa. 

1.239.567.  COMPRESSOR.  Rudolp  Conrader, 
Erie.    Pa. 

1.239.568.  RELIEF  DEVICE  FOR  COM- 
PRESSORS.    Rudolph  Conrader,  Erie,  Pa. 

1,239.585.      ENGINEER'S      BRAKE    -    VALVE. 

Joseph   P.   Gault.   Louisville,   Ky. 
1,239.648.      AIR  -  STARTING      SYSTEM      FOR 
INTERNAL-COMBUSTION    ENGINES.    Wil- 
liam Everett  Ver  Planck.  Erie.  Pa. 
1.239.673.      BLAST   DEVICE   FOR   SHOE-POL- 
ISHING MACHINES.     Gustavo  Espinosa  de 
los  Monteros.  El  Paso.  Tex. 
1,239,698.      ELECTROPNEUMATIC        ORGAN- 
VALVE.     Halsey  G.    Kinder,   Chicago.   111. 
1,239,776.      PROCESS  OF  PRODUCING  HEAT. 
Carleton  Ellis.  Montclair.  N.  J. 
1.     The    process    of    producing    heat    which 
comprises  injecting  into  a  highlv  heated  por- 
ous and  permeable  bed  of  refractory  material 
currents   of   gas   and   air   to   commingle    with- 
in  the   bed   and   to   cause   combustion    to    take 
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place  adjacent  the  highly  heated  interior  sur- 
faces of  the  bed  at  the  points  of  confluence  of 
the  gas  and  air,  and  positioning  the  points  or 
places  of  confluence  of  the  gas  and  air  with 
respect  to  the  preignitive  characteristics  of 
the  gas  and  the  respective  temperatures  of 
the  gas  and  air. 

1,239.815.      PNEUMATICALLY      -      CONTROL- 
LED   BLANK-GUMMING    MACHINE.      Mel- 
ville E.  Peters,  George  H.  Path,  and  Albert 
P.  Miller.  Denver,  Colo. 
1,239,862.     RIVETING-MACHINE.      Archie    M. 

Baird,  Topeka,  Kans. 
1,239,869.     GAS-COMPRESSOR.      Louis    Block, 

Mamaroneck,    N.    Y. 
1,239,908.      AIR     -     MOISTENER.       Robert    W. 

Hardie,  White  Plains,  N.  Y. 
1,239.918.  PULVERIZED  -  COAL  -  BURNING 
MEANS  FOR  LOCOMOTIVES.  August 
Kirchhofer,  Nashville,  Tenn. 
1,239.946.  UNLOADING  AND  CAPACITY- 
REGULATING  MECHANISM  FOR  COM- 
PRESSORS. Bruno  V.  Nordberg,  Milwau- 
kee,  Wis. 


either  of  said  first-named  reservoirs  in  com- 
munication with  said  third-named  reservoir 
for  the  purpose  of  drawing  in  such  water  or 
expelling  it  from  the  chest  and  consequently 
increasing  or  diminishing  the  weight  of  the 
vessel. 

1.210,290.      PROCESS     FOR    CLEANING    FIL- 
TERS  IN   CONNECTION   WITH  THE   PUR- 
IF^ICATION  OF  SUGAR,  OILS,  AND  CHEM- 
ICALS.    Philip  L.  Wooster,  Yonkers,  N.   Y. 
1.     The    herein    described   process   of   clean- 
ing filter  beds  having  a  substantial  depth  and 
which    are   exhausted   or   clogged   by   a    liquid 
or  the  solid  constituents  thereof,   which   con- 
sists   in    subjecting   the    lower   portion    of   the 
filter  bed  having  the  substantial  depth  to  the 
action    of    a    suitable    degree    of    vacuum    for 
withdrawing  the   clogging  material   from   the 
lower  portion  of  the  filter  bed  and  continuing 
the    action    of    the    vacuum    upon    such    lower 
portion   to    gradually    withdraw    the    clogging 
material   from  the  upper  portion  of  the  filter 
bed     through     the     previously     treated     lower 
portion. 


Pneumatic    Patents    September    18 


1,240,007.  DEVICE  FOR  PROTECTING 
SHIPS.  Frank  William  Baumhover,  Car- 
roll, Iowa. 

1,240,153.  PNEUMATIC  CUSHION  FOR 
SHOES.      George   Olsen,   Trenton,    N.   J. 

1,240.155.  VACUUM  -  CLEANER.  Howard 
Small,  Jenkintown,  Pa. 

SEPTEMBER    18 

1,240,180.      MEANS    FOR    RAISING     SUNKEN 
VESSELS.       Rafael     de     Arazoza,    Habana, 
Cuba. 
1,240,189.      BALLAST    CONTROL    FOR      SUB- 
MARINES.     Guido    Fornaca,   Turin,   Italy. 
1.     Means  for  quickly  altering  the  depth  of 
submergence    of   submarines,    comprising    two 
reservoirs  for  air  or  gaseous  fluid  which   are 
so    arranged    that    one    of    the    reservoirs    is 
maintained  in  a  condition  of  pressure  and  the 
other,  in   a  condition   of  vacuum,   a   third   res- 
ervoir   or    chest    in    turn    in    communication 
"With   the    sea   water,    and   means   for    placing 


1.240.323.     DRY-CLEANING    FUME-EXTRAC- 
TOR.     Samuel   S.   Dresher,   Omaha,   Nebr. 
1,240,325.      AUTOMATIC      CONTROLLING    OR 
REGULATING  APPARATUS.   George  Good- 
ell   Earl,    New   Orleans,    La. 
1.     In   a    device   of   the    class    described,    the 
combination    of   a    plurality   of   fluid    pressure 
cells  provided  with  openings  in  the  walls  for 
the    admission    of   fluid    under   pressure,    mov- 
able means  between  said  cells  exposed  to  the 
pressures     therein,     guiding     means    for    said 
movable    means,    flexible    means    connected    to 
said     movable     means     and     separating    said 
cells,   and   a  valve   and  valve   stem   controlled 
bv  said  inovable  means. 

1,240,362.      VACUUM-PLENUM     PNEUMATIC- 
CARRIER-DESPATCH    SYSTEM.    Albert  W. 
Pearsall,    Lowell,    Mass. 
1,240.373.      PNEUMATIC    HYDROSTATIC 
SYSTEM.      Adolph    Roszkowski,    Petrograd, 

l,24'o.3"97.'  APPARATUS  FOR  PRODUCING 
LIQUEFIED  GAS.  Linus  Wolf,  Chicago. 
111. 
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1.  In  an  apparatus  for  producing  liquefied 
constituents  of  a  gas  containing  hydrocarbon 
constituents,  the  combination  with  a  cooling 
chamber,  of  means  to  cause  the  gas  to  pass 
therethrough,  means  to  compress  said  gas 
and  liquefy  the  liqueflable  constituents  there- 
of, and  means  to  return  a  portion  of  the 
liquefied  gas  to  the  cooling  chamber  and  to 
allow  it  to  expand  therein  and  become  com- 
mingled with  the  gas  passing  therethrough 
whereby  the  gas  in  the  cooling  chamber  is 
highly  refrigerated  by  being  commingled 
with  the  cold  gas  produced  by  the  expansion 
of  the  liquefied  gas. 
1,240,461.      VALVE      FOR      COMPRESSORS. 

Charles  H.  Leinert,  Chicago,  111. 
1,240,531.  REGULATING  MECHANISM  FOR 
CENTRIFUGAL  COMPRESSORS.  Otto  Ban- 
ner, Easton,  Pa. 
1,240,539.  REGULATOR  FOR  FLUID-COM- 
PRESSORS. Emery  L.  Buckley.  Painted 
Post,  N.  Y. 


with  a  saline  solution  and  oil,  charging  the 
mixture  with  gas,  by  throttled  injection  dis- 
charging the  pulp  thus  formed  into  a  closed 
separating  chamber  or  tank,  the  supply  of 
gas  being  sufficient  to  create  a  body  of  gaa 
under  pressure  in  the  upper  portion  of  said 
tank  and  returning  the  gas  from  the  region 
of  froth  formation  to  the  region  of  pulp  and 
gas  injection. 
1,240,855.     PUMP.      Howard    B.    Jones,    Evan- 

ston.   111. 
1,240.873.      BUOYANCY     ATTACHMENT     FOR 

SHIPS.      Joseph   Persak,   Burwell,   Nebr. 
1.240,892.     COMPRESSOR,      Stephen    G.    Skin- 
ner,  Wilmette,   111. 
1,240,925.      GAS  -  COMPRESSOR.        Frank      M. 

Bennett.  Berkeley,  Cal. 
1,240,949.     CENTRIFUGAL    FAN.       Albert    A. 

Criqui,   Buffalo,   N.   Y. 
1,240,989.     AIR-GUN.       Charles     F.     Lefever, 
Plymouth,  Mich. 


Pneumatic  Patents  September  25 


1,240,559.  ELECTRO  -  PNEUMATIC  CHAN- 
NELING-MACHINE.  Arthur  H.  Gibson, 
Easton,    Pa. 

1.240,609.  COOLING  APPARATUS.  Stewart 
E.   Seaman,  Brooklyn,  N.   Y. 

1,240,656.  AIR  AND  TEMPERATURE  MODI- 
FYING MEANS.  Frank  V.  Benson  and  Rob- 
ert Sandstrom,   Los   Angeles,   Cal. 

1,240,683.  OIL-BURNER.  Theron  C.  Curtiss, 
San    Francisco,    Cal. 

1.240,708-9.  PNEUMATIC  PERCUSSIVE 
TOOL.  Charles  H.  Haeseler,  Philadelphia, 
Pa. 

1,240,796.  AIR-BRAKE-CONTROLLING  ME- 
CHANISM. Thomas  W.  Scott.  Baltimore, 
Md. 

SEPTEMBER    25 

1,240,824.      PROCESS      OF     CONCENTR.\TION 
OF    METALLIFEROUS    ORES.       Selden    Ir- 
win Clawson,  Salt  Lake  City,  Utah. 
1.     The    herein    described    improvement     in 
concentrating    ores    by    the    flotation    process 
which  consists   in  mixing  the  pulverized   ores 


1,241,039.  VACUUM  FUEL-FEEDING  SYS- 
TEM FOR  GAS-ENGINES.  Wilfred  Shurt- 
leff,    Moline,    111. 

1,241,056.  APPARATUS  FOR  PRODUCING 
ARTIFICIAL  RESPIRATION.  William  B. 
Tullar,   Chicago,    111. 

1,241,135.  BURNER.  Henry  J.  Mastenbrook, 
Lakewood,  Ohio. 

1,241,170.     FLUID-METER.  Frederick.      C. 

Viney,  Philadelphia,  Pa. 

1,241,229.  METHOD  OF  SEALING  GLASS 
BULBS.  Albert  J.  Loepsinger,  Providence, 
R.  I. 

1.241,245.  MOTOR-FAN.  Linus  J.  Parker, 
Fulton.    N.    Y. 

1,241.299.  DRYING  APPARATUS.  Gerardus 
Hendrikus  Stroband  and  Johanes  Henricus 
Stroband,   Amsterdam,   Netherlands. 

1.241,372.  APPARATUS  FOR  OPERATING 
THE  BLOW-OFF  VALVES  OF  CENTRI- 
FUGAL COMPRESSORS  OR  PUMPS.  Hans 
Guyer,    Zurich,    Switzerland. 

1,241,437.  DEVICE  FOR  SPRAYING  POW- 
DER AND  LIQUID.  John  Dal  Plan,  De- 
troit,   Mich. 
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AFTER    THE    TRANSFORMATION 


STEAM      ENGINE      AND      GENERATOR 

TRANSFORMED  INTO  MOTOR  AND 

COMPRESSOR 

It  is  becoming  quite  difficult  to  find  in  the 
whole  "civilized"  world  any  human  activities 
which  have  not  been  greatly  affected  or  en- 
tirely transformed  by  the  ramifications  of  the 
world-war.  The  half  tone  above,  here  repro- 
duced from  Electrical  Review,  Oct.  27,  tells 
the  story  of  the  transformation  of  a  brewery 
into  an  ice  making  plant  and  of  the  complete 
reversal  of    function   of   the  power  apparatus. 

The  brewery  of  the  Gottlieb  Brewing  Com- 
pany is  on  Alexander  Street,  Chicago,  On 
one  side  of  the  street  is  the  malting  house, 
still  in  operation,  the  malt  product  being  sold 
to  other  breweries ;    the  old  brewery  building 


now  utilized  for  ice  making,  is  on  the  oppo- 
site side  of  the  street. 

The  change  at  the  brewery,  to  adapt  it  to 
ice-making,  was  made  last  winter.  About  two 
years  prior  to  this,  however,  the  entire  indus- 
try, malting  and  brewing,  was  completely  elec- 
trified. Power  for  this  was  provided  for  by 
installing  two  steam-driven  generating  units 
in  power  house  of  the  brewery  building.  With- 
in the  last  year  it  was  decided  to  purchase 
electric  power  from  the  Commonwealth  Edi- 
son Company,  and  to  dispense  with  steam 
power  for  every  purpose  except  heating. 

The  two  alternating-current  generators 
were  rewound  so  as  to  convert  them  into 
synchronous  motors,  and  the  two  steam  en- 
gines, by  which  the  generators  had  tormerly 
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been  driven,  were  converted  into  ammonia 
compressors  for  ice-making. 

Further  details  of  reconstructing  this  part 
of  the  plant  are  as  foUovv's :  One  of  the  gen- 
erators, a  General  Electric  alternator,  was 
made  over  into  a  synchronous  motor  by  giv- 
ing its  rotor  the  requisite  winding,  and  by 
furnishing  the  necessary  parts  on  the  switch- 
board to  adapt  it  to  the  change ;  also,  an  addi- 
tional oil  circuit-breaker,  with  mechanical 
interlock,  was  put  in.  The  motor,  thus  pro- 
duced, is  a  200-kilowatt,  240-volt,  480-ampere, 
three-phase,  60-cycIe  machine,  with  speed  of 
200  revolutions  per  minute.  Belt-connected 
thereto  is  a  20-kilowatt,  125-volt,  direct-cur- 
rent Fort  Wayne  exciter  set. 

The  other  generator,  a  Westinghouse  al- 
ternating current  machine,  was  rewound  in  a 
similar  manner  to  convert  it  into  a  synchron- 
ous motor  of  250  kilowatts,  240  volts,  600 
amperes,  three-phase,  60  cycles  and  200  rev- 
olutions per  minute.  A  Westinghouse  exciter, 
belt- connected  to  the  large  motor,  is  a  20-kilo- 
watt, 125  volt,  160  ampere  generator,  running 
at  200  revolutions.  At  present  the  motors  are 
started  on  half- voltage  taps  of  the  main  sup- 
ply transformers,  without  the  use  of  separate 
compensators. 

Each  synchronous  motor  is  direct  connect- 
ed to  an  ammonia  compressor  which  is  the 
product  of  the  reconstruction  previously  men- 
tioned. The  change  consisted  in  taking  the 
steam  cylinder  off  the  engine  and  putting  in 
place  of  it  a  De  La  Vergne  ammonia  com- 
pressor cylinder  with  the  necessary  valves 
and  piping  equipment.  The  remainder  of  the 
engine — piston  rod,  crosshead,  guides,  connect- 
ing rod,  crankshaft,  fly  wheel,  bed  plate,  foun- 
dation— remained  intact.  The  two  ammonia 
compressors,  thus  provided,  have  capacities 
of  140  tons  each,  computed  in  tons  of  re- 
frigeration. 


AN    EIGHT   INCH   WELDED    GAS   MAIN 

The  street  department  of  the  East  Ohio  Gas 
Company  recently  laid  an  8  in.  welded  steel 
gas  main  on  what  is  known  as  South  Rocky 
River  bridge.  The  county  is  altering  this 
bridge  which  gave  an  opportunity  to  lay  the 
pipe  on  the  cross  supports  of  the  new  walk. 
The  work  was  done  in  record  time  on  account 
of  the  ease  of  access.  The  length  of  8  in. 
pipe  crossing  the  bridge  was  1,300  ft.  and 
three  expansion  sleeves  were  inserted. 


FIG.    I 

PNEUMATIC    TIE    TAMPING    ON    THE 

DELAWARE,    LACKAWANNA    & 

WESTERN  R.  R. 

Quite  a  number  of  railroads  have  intro- 
duced power  tamping  tools  into  track  work 
somewhat  extensively,  among  these  the  New 
York  Central  R.  R.,  the  Lehigh  Valley  R.  R., 
the  Pennsylvania  R.  R.  and  the  Delaware 
Lackawanna  &  Western  R.  R.  The  road  last 
named  now  has  its  track  equipped  with  pneu- 
matic tie  tamping  machines  from  Bingham- 
ton  to  Buffalo,  N.  Y.,  a  distance  of  203  miles. 

On  tliis  stretch  of  road  alternate  sections 
are  equipped  with  tamping  tools  and  a  ma- 
chine for  operating  four  of  these  tools,  com- 
monly known  as  the  "four-tool"  type  of  ma- 
chine. With  this  arrangement  two  adjacent 
sections  alternate  in  the  use  of  the  "machine 
for  tamping  ties  in  track  surfacing,  one  of 
the  sections  using  it  for  that  purpose  while 
the  other  one  is  renewing  ties,  cutting  grass 
or  other  work.  By  such  an  arrangement  in 
the  distribution  of  work  between  the  sections 
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6Vie  machine  and  outfit  c'ah  ■c6fiV^-li'jfentl'3!''serve 
two  sections,  and  be  shifted  from  one  to  the 
other,  as  needed.  On  the  stretch  of  road 
named  there  are. now '30  machines  at  work, 
and  orders  have  been  placed  for  25  additional 
machines  for  equipping  other  jiarts  of^the  .D. 
L.  &   U.  R.  R.  svstem. 

The  tools  used  for  this  work  are  known  uwder 
the  trade  narne  of  the  "Imperial  Pneumatic 
Tie  Tamper,"  made  by  the  Ingersoll-Rand  Co., 
shown  in  Fig.  I.  The  tool  complete  weighs 
37y2  pounds,  and.  with  tamping  bar  inserted 
the  length  is  3  feet  10  inches,  The  air  inlet 
is  ^  inch  in  diameter,  and  the  tool  is  fed  by 
54-inch  hose.  The  tools  are  designed  for 
operation  normally  oh  air  at  65  to  80  pounds 
pressure  per  square  inch.  The  amount  of  air 
.  consumption,  at  70  pounds  pressure,  is  16 
cubic  feet  per  minute. 

For  work  in  different  kinds  of  ballast  there 
are  four  tamping  bars  of  different  thicknesses, 
all  being  18  inches  long.  That  for  broken 
stone  ballast  of  2-inch  size  or-  larger  has  a 
tamping  face  5^x3  inches.  For  rock  ballast 
finer  than  2  inches,  washed  gravel  and  slag, 
the  tamping  face  is  %x3  inches.  For  cinders, 
earth,  gravel,  sand  or  chatts,  the  tamping  face 
is  1^x3  inches.  Each  tamping  outfit  consists 
of  tampers,  a  power  machine,  and  hose  con- 
nections. 

What  is  known  as  the  machine  or  power 
plant  consists  of  a  gasoline  engine  and  an 
air  compressor  mounted  upon  a  heavily  con- 
structed vehicle  of  the  push-car  type.  A  view 
of  the  machine  is  seen  in  Fig.  2,  this  being 
the  "Imperial"  gasoline-engine  driven  tie 
tamper  compressor,  four-tool  type.  The  gas 
power  cylinder  and  the  air  compressor  cylinder 
are  connected  to  -a   donbie-throw  crank   shaft. 


To    insurcGorrect    and    permanent   alignment 
the   cases  which  carry  the  crank  shaft  bear- 
ings are  mounted  on  a  machined  sub-base.  The 
I  gas  cylinder  is  of  the  two-cycle  type  and  an 
I  automatic  governor  controls  the  speed  by  act- 
;  ing  on  the  throttle  which  forms  a  part  of  the 
,  carburetor.      The    air    compressor    is    of    the 
i  single-stage     single-acting    type,     with     inlaid 
valves    seated    on    the    piston    and    IngersoU- 
Rogler   discharge   valve.     Both   cylinders  and 
cylinder  heads  are  thoroughly  water  jacketed, 
and  a  water  circulating  system  with  radiator 
and  high  speed  fan,  of  automobile  style,  form 
a   part   of   the   outfit.      In    the   discharge    line 
between  the  air  compressor  and  the  air  receiver 
there  is  a  pressure-operated  unloading  device 
which   automatically  controls   the  pressure   in 
the    air    receiver,    keeping    it    within    desired 
limits. 

This  compressor  outfit  is  self-propelled,  by 
means  of  a  sprocket  chain  which  can  be  thrown 
into  gear  by  means  of  a  clutch  connection  with 
the  tTiain  shaft.  The  general  method  of  oper- 
atin^'thb'  equipment  is' to'.set  off  the  car, 
using  ^xs-inch  timbers  faced  with  sti'ap  iron 
or  light-weight  rail  as  a  cross  track  for  the 
car,  and  rolling  it  onto  a  prepared  stand  made 
by  setting  four  posts  in  the  ground  and  cut- 
ting them  off  at  the  proper  level,  or  on  a  crib 
df  ties  laid  on  the  ground  or  shoulder  of  the 
roadbed  at  the  point  where  it  is  desired  to 
remove  the  car  from  the  track.  As  the  weight 
of  this  outfit  is  3,300  pounds,  jack's  af'e  used, 
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FIG.   4 

Fig.  3,  to  lift  the  car  far  enough  from  the  track 
rails  to  insert  the  cross  rails  underneath  the 
auxiliary  wheels,  which,  as  will  be  noticed,  are 
set  at  right  angles  to  the  track.  Fig.  4  shows 
the  compressor  car  supported  on  the  cross 
rails  ready  for  removal. 

The  car  is  made  with  a  light  sheet  steel 
cover,  which  serves  to  protect  everything  from 
the  weather  and  the  heat  of  the  sun  and  de- 
tachable doors  are  furnished  for  locking  up 
when  not  in  use. 

The  pneumatic  tamper,  Fig.  i,  is  made  in 
one  piece  with  the  handle  shaft  and  the  head 
block,  only  the  side  handle  being  separate. 
The  throttle  is  connected  directly  with  the 
head  block,  permitting  the  hose  to  lie  along- 
side of  the  tool  at  a  comfortable  angle  in- 
stead of  standing  straight  out.  The  throttle  is 
of  the  two-wing  balanced  type,  obviating  the 
possibility  of  being  closed  by  the  vibration. 

For  each  pair  of  tools  there  is  a  300  ft. 
length  of  ^  in.  hose,  made  up  of  50  ft.  lengths 
with  a  ^  by  ^-2  in.  tee,  and  two  12  ft.  lengths 
of  1/2  in.  hose  connecting  the  tamper  with  the 
standard  hose.  In  a  four  tool  outfit  this  ar- 
rangement is  duplicated,  so  that  each  pair  of 
tampers  works  on  an  independent  hose  line. 

For  terminal  work  or  where  trains  are 
operated  at  close  intervals  an  automatic  air 
valve  can  be  placed  in  the  line  just  ahead  of 
the  tee  connection.  This  arrangement  places 
the  control  of  the  machine  in  the  hands  of  the 
lookout   man,   who   shuts   the   air  off   the   ma- 


chine instantly  on  the  approach  of  a  train, 
giving  the  operators  due  warning.  Under  or- 
dinary conditions,  however,  the  man  operating 
the  compressor  is  supplied  with  a  whistle,  as 
is  also  the  foreman  of  the  gang,  and  as  soon 
as  a  train  is  seen  to  approach  the  first  man 
seeing  the  same  blows  his  whistle  and  this  is 
repeated  by  the  other. 

By  the  system  in  vogue  cm  the  D.,  L.  &  W. 
R.  R.  the  compressor  plant  and  car  are  oper- 
ated by  a  man  picked  from  the  section  crew 
who  may  show  adaptability  to  handling  ma- 
chinery, and  he  is  paid  2  cents  an  hour  over 
the  wages  of  the  common  section  laborer. 

The  tamping  tools,  as  in  Fig.  5,  are  used  by 
ordinary  laborers,  and  they  work  their  way 
down  to  the  bottom  edge  without  removing 
the  ballast  from  the  side  of  the  tie,  as  is 
necessary  in  hand  tamping.  In  its  work  the 
tool  breaks  up  the  old  bed  under  the  tie  in 
about  the  same  manner  as  the  work  proceeds 
with  the  use  of  hand  tamping  picks.  It  is  the 
observation  of  the  foreman  that  these  power 
driven  tools  do  the  work  more  thoroughly 
than  it  is  usually  done  with  tamping  picks  or 
bars  in  the  hands  of  the  average  track  laborer, 
and  the  laborers  prefer  these  tools  to  hand 
tampers  for  ease  of  handling.  There  is  no 
difficulty  in  holding  the  tool  to  tamp  directly 
under  the  rail  seats,  and  about  switch  and 
turnout  rails,  frogs,  and  other  cramped  quar- 
ters. 
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The  operation  of  the  pneumatic  tampers  is 
not  only  more  efficient  but  is  also  more  ex- 
peditious than  that  of  hand  tools.  A  test  of 
rate  of  work  and  costs  by  the  two  methods 
was  made  last  year,  in  which  the  results  of  the 
work  of  five  section  crews  at  hand  tamping 
were  carefully  observed  and  recorded  for  a 
week,  as  against  the  average  results  from  the 
operation  of  five  of  the  machines  in  regular 
operation.  The  work  was  in  broken  stone  bal- 
last, and  the  average  cost  per  tie  in  hand  tamp- 
ing was  9.2  cents,  whereas  the  average  cost 
per  tie  tamped  with  the  pneumatic  tools  was 
5.97  cents.  In  the  latter  figure  the  items  of 
fuel,  repairs,  wages  of  machine  operators  and 
foremen  were  taken  into  account,  but  not  the 
overhead  expense. 

In  all  the  work  that  is  done  with  these 
pneumatic  tampers  accurate  record  of  the 
matters  of  expense  is  kept  and  regularly  re- 
ported, printed  cards  being  provided  for  the 
records. 

The  average  consumption  of  gasoline  in 
the  operation  of  a  4-tool  outfit  is  about  15  gal- 
lons in  9  hours.  It  is  found  that  with  all 
crews  the  consumption  of  gasoline  decreases 
4S  the  men  become  accustomed  to  the  work. 

Near  Hoboken,  at  the  eastern  end  of  the 
jystem,  the  air  pipe  lines  about  the  terminals 
^re  availed  of  as  the  source  of  energy  fpr 
operating  the  tampers,  in  which  case,  of  course, 
no  portable  compressor  plants  are  used. 

At  one  place,  near  Waverly,  N.  Y.,  where 
{here  is  a  high  fill  about  ^  mile  long,  with 
shoulder  width  too  narrow  for  conveniently 
J^etting  oflf  the  machines  without  considerable 
preparation,  an  iron  pipe  line  1,000  ft.  long 
is  used  to  transmit  the  air.  This  suffices  for 
power  distribution  in  working  over  1,500  ft. 
.of  track  (double  track).  After  such  a  stretch 
lias  been  finished  the  pipe  is  uncoupled,  in 
loo-ft.  sections,  and  dragged  along  to  an  addi- 
tional stretch  of  track,  to  repeat  the  operation. 
The  pipe  used  is  ij^-inch,  but  this  has  been 
round  unnecessarily  large  for  a  4-tool  outfit. 

In  the  development  of  the  use  of  pneumatic 
lampers  on  this  road,  Mr.  George  Lowe,  super- 
visor, at  Elmira,  X.  Y.,  has  taken  a  leading 
^nd  enthusiastic  part,  and  many  improvements 
of  machinery  and  method  have  been  adopted 
as  the  result  of  his  studies  of  the  work.  We 
are  indebted  to  Chief  Engineer  G.  J.  Ray  and 
to  Mr.  Lowe  for  an  opportunity  to  observe  the 
practical  working  of  this  means  of  saving  labor 
on  track. — Condensed  from  Railti'ay  Review. 


FLYING  IN  CLOUDS 

Personally,  I  seldom  use  an  instrument  as 
an  assistance  to  piloting.  Do  not  assume  that 
I  am  sneering  at  instruments ;  in  fact,  as  I 
have  stated,  there  are  times  when  they  are 
a  necessity.  In  fact,  I  am  going  to  suggest 
that  one  instrument  be  fitted  as  a  standard 
equipment,  an  instrument  to  reduce  the  risks 
connected  with  flying  in  clouds.  It  may  not 
generally  be  known  that  there  have  been  such 
a  large  number  of  fatal  accidents  during  the 
last  three  years  entirely  due  to  flying  through 
clouds,  and  I  consider  this  subject  wants  go- 
ing into  pretty  carefully. 

The  accidents  to  which  I  refer  have  not 
been  questions  of  a  want  of  height;  the  ma- 
chines, have  become  hopelessly  out  of  control. 
I  will  give  you  an  instance  which  happened 
to  myself  a  few  weeks  ago  in  the  west  of 
England.  You  will  then  realize  why  I  consider 
this  is  a  serious  matter  requiring  particular 
attention. 

I  set  out  on  a  very  cloudy,  windy  day  to 
do  a  test  climb  to  10,000  feet  on  a  late  type 
two-seater.  I  had  so  often  on  previous  oc- 
casions succeeded  quite  comfortably  in  reach- 
ing this  height  in  spite  of  cloudy,  overcast  days 
by  pushing  up  through  the  clouds,  usually  only 
a  matter  of  a  few  minutes,  into  bright  sunlight 
and  the  bluest  of  skies,  and  after  reaching  the 
desired  height,  coming  down  again  through  the 
clouds,  having  flown  by  compass  and  time. 

On  tlris  particular  day,  however,  the  wind 
was  very  gusty,  and  on  reaching  1,200  feet 
we  got  into  dense  rain  cloud,  but  carried  on  to 
beyond  5,000  feet,  still  in  the  cloud,  when  the 
compass  apparently  began  to  swing  (really 
it's  the  machine  that  begins  swinging,  not  the 
compass).  Efforts  to  check  the  compass  had 
the  effect  of  causing  it  to  swing  more  violent- 
ly in  the  other  direction. 

The  air  speed  then  rushed  up  far  beyond 
normal  flying  speed ;  all  efforts  to  pull  her  up 
checked  her  only  slightly;  then  the  rudder 
was  tried,  back  went  the  air  speed  to  zero ; 
there  was  an  unusual  uncanny  feeling  of  being 
detached  from  the  machine,  and  I  knew  her 
to  be  literally  tumbling  about  in  the  clouds. 
All  efforts  to  settle  down  again  to  a  straight 
flight  seemed  to  be  unavailing,  until  we  emerg- 
ed from  the  cloud  very  nearly  upside  down. 
Assuming  control  again  was  then  an  easy  mat- 
ter. 

This  sort  of  thing  has  happened  to  me  more 
than  once,  and,  in  the  Flying  Corps  vernacular. 
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"it  puts  the  wind-  wp  you."'  .And  St  has  hap- 
pened many  times  with  other  pilots.:  ;  In. S0ihe 
cases  they  emerge  from  the  clouds  in' a  spin, 
others  are  known  in  which  the  planes  have  col- 
lapsed under  the  strain  of  the  sudden  pull- 
up  from  the  vertical  nose-dive. 
:,  A  few  days  ago,  a  squadron  commander  told 
me  that  on  one  occasion  when  in  France  every- 
thiijg  loose  in  his  machine  fell  out  while  in  a 
cloud.  A  week  or  so  ago,  on  the  South  Coast, 
a  machine  disintegrated  in  a  cloud  and  the; 
main  planes  Janded  half  a  mile  from  the 
fuselage.  From  my  own  experiencfe,  this  is  a 
very  unpleasant  state  of  affairs,  and  in  conse- 
quence I  avoid  clouds  when  possible. 

Let  us  try  and  examine  the  cause  of  this. 
First  of  all  you  must  realize  that  in  a  cloud 
you  see  nothing  whatever  but  your  machine 
around  you.  There  is  no  fixed  point  visible. 
The  only  means  by  which  you  can  tell  if  you 
are  flying  in  a  straight  course  is  by  your  com- 
pass and  jour  air  speed.  The  compass  should 
give  you  your  direction  horizontally,  your  air 
speed  your  direction  vertically. 

The  first  thing  that  happens,  and  very  readi- 
ly too,  if  windy  and  bumpy,  is  that  your  com- 
pass card  will  begin  to  move  slightly.  It  really 
appears  to  you  that  the  compass  was  suddenly 
affected  by  the  cloud,  and  you  are  frying 
straight  ahead.  How  often  you  hear  a  pilot 
say  that  as  soon  as  he  got  into  a  cloud  his 
compass  started  spinning.  The  moment  the 
compass  starts  moving  it  requires  extremely 
delicate  ruddering  to  get  it  back  to  a  steady 
position ;  in  fact,  one  invariably  over-corrects 
the  compass  movement,  and  so  the  trouble 
begins. 

Gnce  the  compass  starts  on  a  good  swing  I 
have  found  it  nearly  an  impossibility  to  get 
it  steady  again  until  out  of  the  cloud.  Before 
your  compass  starts  to  move,  your  machine 
]^s  already  started  to  turn.  You  rudder  the 
opposite  way  to  check  it,  over-correct  it,  and 
turn  sharper  the  other  way  on  to  a  banked 
turn ;  then  the  nose  drops  and  speed  goes  up. 
Pulling  back  your  elevator-lever  has  little  or 
no  effect,  for  if  you  are  banked  above  an 
angle  of  45  degrees  the  elevator  becomes  the 
rudder.  AH  this  occurs  without  the  pilot  be- 
ing in  the  least  bit  aware  of  the  position  that 
his  machine  is  taking  relative  to  the  ground. 
The. instruments  available  are  of  little  service 
once  he  loses  his  control. 

Of  what  use  is  his  air  speed  indicator  to  him 


indicating  150  m.  p.  h-  if  the  machine  is  on  a 
spinning  ispirial,  and'ihe  imagines  that  he  is' 
merely;  descending  too  ifast  on  a  steep,  straight' 
glide?  He  naturally  tries  to  pull  up,  but  with 
no  effect.  The  bubble  does  not  help  him,  as 
centrifugal  foi-ce  will  send  that  anywhere. 

It  may  be  argued  that  if  a  stable  machine  is 
left  alone  under  these  circumstances  it  will 
right  itself  eventually  and  assume  a  normal 
glide.  It  very  likely  would  if  the  pilot  could 
steel  himself  rto  let  it  entirely  alone,  but  be-' 
fore  it  did  so  it  would  have  to  be  left  to  do 
a  sheet'  vertical  noscj-drive  for  some  moments, 
and  in  these  days  of  big  weights  and  little 
head  resistance  one  is  liable  to  attempt  to  pull 
out  too  suddenly  from  the  dangerous  high 
rate  of  speed  attained  on  this  dive.  What  I 
want  to  see  fitted  is  an  instrument  which  will 
show  a  constant  vertical  or  horizontal  line  and 
be  independent  of.  centrifugal  force. 

I  have  no  ideas,  upon  the  subject  nor  sugges- 
tions as  to  how  this  is  to  be  brought  about, 
unless  something  in  the  nature  of  a  small 
gyroscope  driven  by  an  air-screw  could  be^ 
employed  in  some  way  to  meet  the  require- 
ments of  flying  in.  clouds,  but  until  something 
is  provided  so  that  the  pilot  can  see  a  fixed 
line,  I  think  we  shall  continue  to  have  acci- 
dents from  this  cause.  '^Captain  B.  C:  Hucks, 
R.Ir.C.,i  ibefjore  >  the  lAeronaictical  Society,  Lon- 
dom:  >}  III  v'f,)  fhiilv/ 


BLOWING    DUST   FROM    MACADAM 

In  preparing  macadam  roads  for  the  applica- 
tion of  tar  or  oil,  it  is  generally  desirable  to 
remove  all  dust  from  the  top  of  the  road  to 
permit  the  bituminous  material  to  penetrate  the 
stone.  Where  a  portable  air  compressor  is 
available,  this  can  be  done  by  blowing  it  off ; 
which  is  the  best  way,  for;  it  cleans  out  the 
upper  interstices,  while  brooming  only  packs 
the  dust  into  them.  One  plan  is  to  attach  to 
the  end  of  the  air  hose  a  T-shaped  set  of  pipes 
formed  of  a  T  and  three  pipes,  a  row  of  small 
holes  being  drilled  in  line  in  the  two  pipes  that 
are  fastened  in  line  in  the  opposite  openings 
of  the  T.  This  set  of  pipes  is  '  held  in  the 
hand  or  may  be  fastened  under  the  wagon 
carrying  the  air  compressor  so  as  to  come  an 
inch  or  two  above  the  road  surface  and  with 
the  air  jets  making  a  slight  angle  with  the 
vertical,  blowing  the  dirt  in  the  direction  in 
which  the  wagon:  is  imoy'mg.-r-Mumcipal  Jour- 
na/Jsl  -^n'vfR?.  "to  znaom  ?.\{\i  to  ^nVAio'ir  \so\tiivn\ 
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COMPRESSED  AIR  IN  FRENCH  TRENCH 
MORTARS 

A  goodl}'  portion  of  the  French  trench  mor- 
tars of  today  are  of  the  compressed-air  tv^e- 
Instead  of  the  usual  powder  charge,  they 
make  use  of  a  puff  of  air  or  gas  to  propel  the 
aerial  torpedo  or  land  mine  through  the  air 
and  into  the  German  trenches. 

After  a  lapse  of  some  thirty  years,  the  revi- 
val of  the  pneumatic  cannon  is  apt  to  be  hailed 
as  a  brand  new  idea.  As  a  matter  of  fact, 
however,  the  idea  is  anything  else  but  new. 
In  several  of  his  campaigns  Xapoleon  en- 
countered Austrian  troops  equipped  with  pneu- 
matic rifes,  and  he  is  said  to  have  seriously 
considered  this  type  of  weapon  for  his  men. 
At  various  times  during  the  nineteenth  cen- 
tury, the  idea  of  pneumatic  cannon  was  sug- 
gested, and  in  several  instances  full-sized 
compressed-air  artillery  was  actually  construc- 
ted and  tested.  But  with  the  introduction  of 
modern  explosives  and  propelling  powders, 
the  pneumatic  cannon  was  laid  aside  as  an 
impractical  weapon.  The  present-day  trench 
warfare  caused  the  pneumatic  cannon  idea  to 
be  brought  out  into  the  open  again,  worked 
upon,  and  then  introduced  in  the  form  of  a 
highly-perfected  trench  mortar  which  meets 
all  the  peculiar  requirements  of  the  intrenched 
warriors. 

In  the  present  pneumatic  trench  mortar 
the  propelling  charge  is  supplied  either  from 
a  tank  of  compressed  air  or  gas,  such  as  car- 
bon dioxide,  or  from  a  tank  which  is  charged 
by  means  of  a  hand-pump.  In  either  case 
the  tank  can  be  used  for  a  number  of  rounds 
before  it  is  recharged,  since  only  a  puflF  is 
necessary  to  eject  the  projectile.  In  the  case 
of  the  hand-pump  t\-pe,  200  or  250  strokes  of 
the  pump  handle  are  sufficient  to  produce  a 
pressure  of  eight  to  ten  atrnospheres  in  the 
reservoir,  which,  in  turn,  is  sufficient  for  a 
number  of  rounds.  The  apparatus  which  re- 
leases the  puflf  of  air  is  operated  by  means  of 
a  trigger  or  lanyard,  and  immediately  fol- 
lowing the  release  of  the  propelling  charge 
an  automatic  valve  shuts  off  the  further  escape 
of  air  or  gas  from  the  tank.  Indeed,  it  is  the 
mechanism  which  only  allows  a  sudden  puff  of 
air  or  gas  to  be  injected  into  the  chamber  of 
the  cannon,  behind  the  projectile,  which  pre- 
sented the  greatest  problem  in  the  development 
of  this  type  of  artillery. 


It  is  reported  that,  aside  from  being  silent 
and  inexpensive  of  operation,  the  pneumatic 
mortar  lends  itself  to  ready  manipulation.  It 
can  be  handled  at  a  fairly  high  rate  of  speed. 
Most  important  of  all,  however,  is  the  fact 
that  the  aim  of  the  pneumatic  trench  mortar 
is  exceedingly  accurate,  provided  the  reservoir 
is  not  discharged  below  a  certain  point.  Ob- 
viously, it  is  the  short  range  over  which  the 
trench  mortar  must  be  operated,  namely,  750 
to  1,000  feet,  which  has  made  this  form  of 
pneumatic  artillery  a  military  success. — Scien- 
tific American. 
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AIR-HOIST    PISTON    PACKING 

BY  GEORGE   W.  BERSHEEE 

The  accompanying  illustration  shows  a 
method  of  making  an  air-hoist  piston  and  cup 
leather  that  will  give  good  service.  I  have 
made  many  such  for  use  in  an  iron  foundry 
where  the  hoists  are  used  to  handle  ladles  of 
iron  while  "pouring  oS"  machine  floors.  This 
service  requires  them  to  hold  steadily  at  any 
height  needed  and  subjects  the  hoist  to  con- 
siderable heat  The  ring  of  square  hemp 
packing  A  serves  as  a  swab  and  distributes  any 
heavy  oil  used  to  lubricate  the  piston  and 
cylinder.  ^'-cl. 

To  assemble,  slide  the  cup  leather  5  "into 
place,  then  the  slashed  sheet-iron  disk  C,  and 
then  the  follow  plate  D,  and  tighten  all  with 
the   cap   screws.     The   14    in.   spring  rings    /." 
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should  stand  open  I4  in.  when  spread  and  the 
ends  butt  when  closed.  Slip  these  into  the 
follow-plate  groove  behind  the  sheet-iron  disk 
and  they  will  keep  the  edge  of  the  cup  leather 
tight  against  the  c.vlinder  wall  all  around,  and 
the  air  pressure  will  finish  the  job.  The  piston 
should   then   slip  in  easily. — Am.  Machinist. 


ARIDITY    OF    DESERTS    AND    OF 
SCHOOLROOMS 

Schoolroom  air  may  and  does  contain  less 
"moisture  during  much  of  the  winter  season 
than  desert  air,  and  also  has  a  lower  relative 
humidity,  but  it  does  not  extract  so  much 
moisture  from  wet  objects  nor  from  the  hu- 
man body.  In  other  words  while  schoolroom 
air  is  drier,  desert  air  is  more  drying,  which 
is  not  the  same  thing.  The  apparent  contra- 
diction is  explained  by  the  more  active  move- 
ment of  air  and  consequent  more  rapid  evap- 
oration outdoors  than  indoors.  The  Ventila- 
tion Commission  has  been  measuring  evapora- 
tion in  schoolrooms  with  a  Livingston  porous- 
cup  atmometer,  and  the  somewhat  surprising 
fact  was  revealed  that  in  certain  rooms  where 
the  air  is  artificially  humidified  and  the  aver- 
age humidity  is  38  per  cent.,  there  is  more 
evaporation  and  a  greater  drying  power  is 
exerted  on  the  human  body  than  in  other 
rooms  where  the  air  is  not  humidified  and  the 
relative  humidity  is  28  per  cent  The  differ- 
ence in  apparent  "dryness"  is  due  to  the  fact 
that  the  rooms  in  the  former  case  are  fan- 
ventilated  and  in  the  latter  window-ventilated. 
Relative  humidity  by  itself  is  a  criterion  of 
neither  dryness,  nor  dryingness,  nor  the  sen- 
sation of  dryness. — Mr.  George  T.  Palmer, 
American  Society  of  Heating  and  Ventilating 
Engineers. 


VENTILATION  AND  TUNNEL  PROG- 
RESS 
Dr.  A.  J.  Lanza  of  the  Bureau  of  Mines, 
in  a  paper  at  the  recent  meeting  of  the  Na- 
tional Safety  Council,  cited  an  interesting  ex- 
ample of  the  effect  of  poor  ventilation  on  the 
efficiency  of  men  in  underground  work.  A 
mine,  driving  a  long  drift  about  3,000  ft.  be- 
low the  surface,  was  paying  $15  per  foot, 
day's  pay.  The  place  was  hot  and  moist.  A 
small  blower  fan  was  installed  at  the  entrance 
to  the  drift,  with  a  canvas  pipe  leading  nearly 
to  the  working  face,  and  without  any  other 
change  the  cost  was  reduced  to  $5  per   foot, 


day's  pay.  In  shaft  sinking  this  mine  had 
made  50  ft.  in  one  month  and  60  ft.  in  another, 
A  small  blower  with  canvas  pipe  was  installed 
and  the  next  month  120  ft.  was  the  progress 
made. 


FIG.    I 

POWER  SQUEEZERS* 

Different  means  have  been  employed  to  op- 
erate power  squeezers  and  it  has  finally  result- 
ed in  the  almost  universal  use  of  compressed 
air  for  the  purpose.  Consequently,  before  in- 
stalling power  squeezers  it  is  necessary  to 
have  an  air  compressor,  the  services  of  which 
will  be  required  also  for  various  other  tools. 
The  largest  field  for  power  squeezers  is  for 
work  commonly  known  as  bench  work,  for 
which  they  are  specially  adapted.  The  use  of 
the  power  squeezer  makes  it  easier  to  obtain 
and  keep  an  operator  as  less  physical  exertion 
is  required  than  with  the  hand  operated  squeez- 
er. 

Different  types  of  power  squeezers  will  here 
be  spoken  of  in  succession,  beginning  with  the 
plain  power  squeezer  with  head  swinging  on 
rocking  strain  rods.  Fig.  i.  This  machine 
operates  practically  the  same  as  a  hand 
squeezer  excepting  that  the  squeezing  is  done 
by  letting  air  into  the  cylinder,  thus   forcing 


*From  Service  Bureau  Bulletin,  No.  7,  Na- 
tional Founders'  Association. 
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the  mold  up  against  the  head.  The  air  cyl- 
inders are  usually  10  in.  or  12  in.  in  diameter. 
Machines  of  this  type  are  designed  to  operate 
efficiently  with  80  lb.  air  pressure.  The  air 
should  be  let  into  the  cylinder  slowly  enough 
to  avoid  giving  a  ramming  blow,  as  the  steady 
squeeze  is  much  better.  After  the  mold  is 
squeezed  the  air  is  discharged  by  a  turn  of  the 
valve  lever,  and  the  table  descends  to  its  form- 
er position. 

A  modification  of  type  one  is  the  plain 
power  squeezer  mounted  on  wheels,  with 
swinging  strain  rods,  Fig.  2.  This  machine 
has  the  advantage  of  being  easily  moved  from 
place  to  place  in  the  foundry,  and  it  can  also 
be  moved  alongside  the  sand  heap.  The  wheels 
raise  the  machine  above  the  floor  enough 
to  allow  space  for  the  operator's  feet  and 
for  him  to  shovel  easily  from  under  the 
machine.  This  machine  is  built  also  with 
straddle  legs,  Fig.  3,  to  enable  the  machine  to 
work  right  over  the  sand  pile,  and  is  mounted 
on  wheels  so  that  it  can  be  pushed  forward  as 
the  floor  is  filled  with  molds.  After  pouring, 
the  molds  are  dumped  in  a  winrow  and  the 
sand  is  tempered  and  cut  in  this  position  for 
the  next  day. 

The  plain  power  squeezer  with  rotating 
head.  Figs.  4  and  5,  differs  from  type  i,  in 
that  the  head  swings  horizontally  cmt  of  the 
way  instead  of  rotating  on  strain  rods.     The 


head  is  easily  swung  around  into  place.  This 
type  has  only  been  in  use  a  few  years,  but  is 
meeting  with  considerable  favor.  The  same 
pattern  equipment  is  used  on  this  type  as  on 
the  type  having  the  swing  head  on  rocking 
strain  rods,  and  the  same  comparative  results 
are  obtained.  The  pressing  block  has  a  steel 
adjusting  screw  permitting  easy  adjustment 
of  the  block  to  various  depths  of  molds. 

In  the  plain  squeezer  of  the  hinged  head 
type,  shown  in  two  positions  in  Fig.  6,  the 
head  is  made  to  swing  back  on  a  hinge  or 
trunnion  placed  well  above  the  level  of  the 
table.  A  strong,  spring  acts  as  a  counterbal- 
ance to  help  carry  the  weight  of  the  head. 
When  pulled   forward  into   ramming  position 


FIG.  3 
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FIG.   4 

the  end  of  the  strain  rod  falls  into  a  lock  to 
take  its  share  of  the  ramming  thrust. 

Fig.  7  shows  a  plain  power  squeezer  hav- 
ing a  squeezer  head  operated  by  a  compound 
toggle  movement,  the  toggle  mechanism  being 
operated  by  an  air  cylinder,  the  machine  being 
also  provided  with  an  air  operated  pattern 
drawing  device.  This  machine  is  of  more 
elaborate  construction  than  those  previously 
shown  and  has  great  adaptability.  It  can  be 
used  for  aluminum  match  plates,  hand  sand 
matches,  patterns  on  one  side  of  the  plate,  on 
both  sides  of  the  plate,  or  for  stripping  plates. 

The  machine  consists  of  a  cast  iron  table 
to  the  frame  of  which  is  attached  the  pattern 
drawing  mechanism.  .  The  tilting  squeezing 
head  is  attached  to  a  cast  iron  crossbar  sup- 
ported on  rods  fastened  to  the  frame.  The 
table  is  slotted  to  permit  the  passage  of  the 
pattern  and  flask  lifting  posts,  and  slots  also 
are  provided  for  the  adjustment  of  the  flask 
stops,  which  can  be  set   for  any   flask  within 


FIG.  5 

the  capacity  of  the  machine.  These  stops  serve 
as  guides  for  the  operator,  and  after  being 
set  to  the  size  of  the  flask  locate  the  same  on 


FIG.  6 
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the  table  in  its  proper  position  underneath  the 
squeezing  head.  Liners  also  are  provided  for 
bolting  pattern  plates  to  the  table.  A  vibrator, 
knee-operated,  is  attached  to  the  machine. 

The  squeezing  head  has  a  compound  toggle 
movement,  reducing  to  a  minimum  the  power 
required  to  press  the  mold.  The  greatest 
power  is  obtained  at  the  point  where  the  hard- 
est pressure  is  required,  and.  as  the  toggles  are 
self-releasing,  it  is  impossible,  after  the  head 
has  been  adjusted  for  the  pattern  to  be  mold- 
ed, to  press  a  mold  harder  than  the  density 
desired. 

The  head,  it  will  be  seen,  is  adjustable  up 
and  down.  The  tilting  of  the  head  is  con- 
trolled by  springs  attached  to  the  lower  ends 
of  the  steel  uprights  and  the  frame  of  the 
machine.  The  lifting  mechanism  is  controlled 
by  the  lever  shown  at  the  side,  which  is 
thrown  over  by  the  operator  while  vibrating 
the  pattern  with  a  knee  valve.  The  post- 
raising  lever  is  held  until  released  by  a  spring 
latch. 

The  power  squeezer,  split  pattern  type,  is 
built  with  heads  of  three  different  kinds:  the 


FIG.   8 


head  swinging  on  rocking  strain  rods,  the 
rotating  head  type,  and  the  head  mounted  on 
a    carriage,    the    latter    arrangement     being 


f;g.  9 
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shown  in  Fig.  8.  This  kind  of  machine  has 
long  been  in  use,  and  is  one  of  the  first  types 
of  1:  '.ver  squeezers  made.  As  its  name  in- 
dicates, it  is  used  where  the  patterns  are  split 
and  moimted  on  plates.  Unlike  the  plain 
power  squeezer  operated  with  match  plates, 
only  one  half  of  a  mold  is  made  at  a  time. 
They  are  extensively  used  in  both  iron  and 
brass  foundries,  and  are  used  with  snap 
flasks  or  solid  flasks.  The  machine  is  provid- 
ed with  a  pattern  drawing  attachment,  which 
operates  to  lift  the  mold  from  the  plate.  It 
is  equipped  with  a  vibrator  attached  to  the 
frame  or  yoke  which  carries  the  pattern  plate, 
so  the  pattern  plate  can  be  vibrated  as  the 
mold  is  lifted  from  the  pattern.  A  blowoff 
valve  also  is  furnished  to  clean  the  pattern 
plate  or  any  part  of  the  mold  that  may  be 
necessary. 
The  power  squeezer  stripping  plate  machine. 


Fig.  9,  is  built  with  the  licad  swinging  on 
rocking  strain  rods,  with  the  rotating  head,  or 
wirii  the  head  mounted  on  the  carriage;  in 
fact  any  split  pattern  machine  can  be  fitted 
with  stripping  plate  patterns  without  difficulty. 

JOLT  RAMMING 

The  principle  of  jolt  ramming  the  sand  has 
been  applied  to  power  squeezers  with  all 
tluee  of  the  head  mountings  which  have  been 
previously  mentioned,  Fig.  10  showing  the 
rotating  head.  A  machine  of  this  type  is 
adopted  for  use  with  the  same  pattern  equip- 
ment as  with  the  machines  here  first  spoken 
lit,  and  is  particularly  adapted  for  deep  drag, 
shallow  cope  work  mounted  on  plates.  The 
drag  is  jar  rammed  first,  the  board  is  squeezed 
in  place,  and  the  cope  is  then  squeezed  but  not 
jar  rammed.  This  jarring  principle  does  away 
with  all  tucking  by  hand,  rams  deep  green 
sand  cores  perfectly,  and  produces  castings 
true  to  pattern.     The  jolting  increases  the  ca- 
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FIG.  12 

pacity  of  the  machine,  as  deeper  flasks  can  be 
rammed  than  with  a  squeezer. 

The  application  of  the  jolt  ramming  prin- 
ciple is  a  distinct  advance,  and  nearly  every 
one  has  now  learned  the  many  advantages  of 
jolt  ramming.  This  feature  is  added  to  the 
machine  by  the  use  of  a  valve  which  raises 
the  table  to  a  certain  height  when  the  valve 
releases  allowing  the  table  to  drop  and  strike 
an  anvil,  or  what  serves  as  an  anvil.  Some 
makes  of  machines  apply  this  principle  by  the 
use  of  a  cylinder  inside  the  ramming  cylinder. 

The  power  squeezer,  jolt  ramming,  stripping 
plate  machine  is  shown  with  the  different  head 
mountings  in  Figs.  11,  12  and  13.  The  ma- 
chine has  the  combination  of  jarring  the  mold, 
squeezing  the  board  in  place  and  stripping 
the  pattern,  accomplishing  all  these  operations 
in  a  rapid  and  efficient  way.  Castings  of  the 
most  exacting  character  can  be  produced  on 
this  machine. 

It  should  be  quite  superfluous  to  remark 
that    to    get    the    best    results    the    machines 


should  be  kept  in 
good  order,  and  that 
the  pattern  equipment 
should  be  such  as  to 
make  a  perfect  mold. 
Supplementary  t  o 
the  preceding  we  ap- 
pend the  addresses  of 
manufactu  rers  of 
power  squeezers  as 
follows :  International 
Alolding  Machine  Co., 
Chicago,  111. ;  The 
Berkshire  Mfg.  Co., 
Cleveland,  Ohio ;  E. 
H.  Mumford  Co., 
Elizabeth,  N.  J.;  The 
U.  S.  Molding  Ma- 
chine Co.,  Cleveland, 
Ohio ;  Federal  Alalle- 
able  Co.,  West  Allis, 
Wis. ;  Henry  E.  Prid- 
more,  igth  and  Rock- 
well Sts.,  Chicago, 
111. ;  Federal  Foundry 
Supply  Co.,  Milwau- 
kee, Wis. ;  The  Tabor 
Mfg.  Co.,  Philadel- 
phia, Pa. ;  Davenport 
Machine  and  Foundry 
Co.,  Davenport,  Iowa ; 
Arcade  Mfg.  Co., 
Freeport,  111.;  The  Osborn  Mfg.  Co.,  Cleve- 
land, Ohio ;  Wm.  H.  Nicholls  Co.,  2-10  C^Mocre 
Place,  Brooklyn,  N.  Y. ;  The  B.  &  B.  M  j.  Co  , 
Inc.,   Indianapolis,   Ind. 
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SOIL  AERATION  AND  PLANT  GROWTH 

Mr.  A.  Howard,  Imperial  Economic  Botan- 
ist at  the  Agricultural  Research  Institute, 
Pusa,  India,  has  made  a  study  of  soil  aeration 
in  agriculture,  the  results  reached  being  em- 
bodied in  a  recent  lecture.  The  proper  aera-, 
tion  of  the  soil,  in  order  to  promote  the 
growth  of  the  soil  bacteria  which  observation 
has  shown  to  be  necessary  to  the  profitable 
production  of  our  modern  farm  staples,  can- 
not be  too  much   insisted  on. 

It  has  often  been  noted  that  a  newly  dug 
ditch,  with  the  earth  thrown  up  on  all  sides, 
rarely  shows  any  early  growth  of  plant  life 
on  this  newly  thrown  up  earth,  and  this  lack 
of  growth  has  been  attributed  to  the  fact 
that  the  soil  bacteria,  so  essential  to  plant 
growth,  have  not  invaded  the  more  deeply  ly- 
ing strata  of  the  soil,  and  that  the  non-growth 
of  plants,  or  at  least  a  limited  growth,  on 
these  ditch  banks  is  attributable  therefore  to 
the  non  occupation  by  these  bacteria  of  this 
newly  thrown  out  earth. 

WHEN"    WATER    EXCLUDES    THE   AIR 

Mr.  Howard  has  found  that  a  large  part  of 
the  deficiency  in  plant  growth  under  such 
circumstances  may  more  properly  be  laid  to 
the  presence  of  water  in  the  soil  which  occu- 
pies the  interstices  and  leaves  no  room  for  the 
necessary  aeration. 

As  India  frequently  suffers  much  from 
drought,  the  first  outlook  of  the  Indian  agri- 
culturist is  to  secure  an  adequate  water  sup- 
ply for  the  production  of  crops.  At  the  same 
time  the  water  supply  may  readily  overdo  the 
needs  of  most  kinds  of  plant  life,  drive  out 
the  air  from  the  soil  interstices,  and  leave  the 
soil  without  adequate  aeration  for  the  support 
of  plant  life. 

After  ten  years  observation  of  the  plants 
grown  on  the  Indo-Gangetic  alluvium,  which 
has  been  closely  correlated  with  experience  at 
other  leading  points  in  India,  Mr.  Howard 
reaches  the  conclusion  that  a  full  supply  of  air 
is  quite  as  important  as  a  sufficiency  of  water. 
The  argument  is  that  the  air  is  a  necessary 
raw  material  for  the  soil  organisms  and  for 
the  roots  of  the  plants  wherever  they  may  be 
grown.  Soil  ventilation  is  found  in  practice  to 
be  quite  difficult  on  alluvial  soils  like  those 
named  over  very  large  areas  in  the  plains  of 
India.  These  soils  pack  very  readily  and  al- 
ways run  together  on  the  surface  after  heavy 


rains,  forming  a  well  defined  trust.  They 
seem  to  entirely  retain  their  porosity  after  long 
continued   rains. 

In  an  experiment  made  at  Pusa  in  1910 
waterlogged  soils  indicated  enormous  losses  in 
fertility.  Waterlogged  lands  planted  in  wheat 
with  the  produce  compared  with  that  of  nor- 
mally drained  plots,  gave  a  yield  of  16  bushels 
of  wheat  less  to  the  acre.  This  was  demon- 
strated as  being  largely  due  to  denitrification 
following  water  loggings ;  as  the  increased 
yield  obtained  on  a  comparable  stretch  of 
land  through  the  middle  of  the  experimental 
plots  when  treated  with  4  cwt.  of  nitrate  of 
soda  raised  the  yield  in  the  water  logged  plot 
from  15.55  bushels  of  wheat  to  25.17  bushels. 
On  plots  that  were  not  water  logged  nitrate 
of  soda  indicated  very"  little  if  any  beneficial 
effect.  It  is  claimed  that  defective  aeration 
of  the  soil  besides  interfering  with  respiration 
of  the  active  cells  of  the  root  and  of  the  soil 
bacteria,  exercises  a  profound  influence  on  the 
development  of  the  root  system  itself.  The 
root  system  development  of  the  cereals  other 
than  rice  depend  on  aeration,  and  the  illustra- 
tion given  with  plants  growing  in  jars  of 
water  shows  at  least  a  double  growth  of  bar- 
ley in  a  jar  aerated  once  a  day,  while  that 
aerated  continuously  filled  the  jar  with  roots, 
showing  that  this  root  development  depended 
largely  upon  this  aeration. 

Immense  quantities  of  linseed,  or  flaxseed, 
are  produced  in  India  and  the  plant  is  exceed- 
ingly sensitive  to  a  wet  subsoil  and  it  wilts 
easily  from  these  causes.  In  the  experiment 
under  consideration  the  subsoil  at  Bihar  con- 
tained too  much  moisture  and  too  little  air, 
the  reverse  of  the  general  conditions  in  the 
dry  seasons.  In  such  moist  seasons  flaxseed 
grown  on  lands  subjected  to  the  drying  effects 
of  the  roots  of  leguminous  trees  does  better 
than  on  ordinary  land.  The  tree  roots  remove 
some  of  the  excess  water  from  the  subsoil. 
Air  then  takes  the  place  of  this  water  and  the 
roots  act  directly  as  aerating  agents.  Java 
indigo  grown  for  seed  often  behaves  in  the 
same  way.  A  similar  state  of  things  occurs  in 
tea  in  Assam  or  Ceylon,  where  the  best  bushes 
are  found  on  land  within  a  radius  of  the  action 
of  leguminous  tree  roots. 

Mr.  Howard's  conclusion  is  that  in  all  such 
cases  increased  surface  drainage  is  indicated 
as  the  best^means  of  improving  these  cultures. 
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Some  experiments  with  peach  trees  showed 
that  the  yellowing  of  the  leaves  was  found 
to  be  reproduced  at  will  either  by  deep  plant- 
ing or  by  over  irrigation,  both  resulting  in 
poor  soil  aeration.  With  improved  diainage 
the  affected  trees  changed  into  a  healthy,  vig- 
orous condition  in  a  single  season  and  the 
death  of  certain  experimental  trees  was  pro- 
nounced to  be  the  result  of  defective  aeration 
of  the  soil  caused  by  excessive  surface  flood- 
ing under  arid  conditions.  About  18  million 
acres  of  the  gram  or  chick  pea  crop  are  grown 
in  India  every  year  and  it  grows  to  the  best 
advantage  in  well  aerated  soils  and  cannot  be 
grown  successfully  under  irrigation  where 
flooding  would  destroy  the  porosity  of  the  soil. 
It  is  found  that  where  the  soil  is  adapted  to 
such  culture  it  is  porous  and  develops  a  large 
root  system  with  the  usual  nodules  for  the 
nitrogen  collecting  bacteria.  Java  indigo  cul- 
tivated in  British  India  is  a  leguminous  crop 
with  root  nodules.  The  slightest  interference 
with  the  air  supply  of  these  plants  makes  it- 
self manifest  by  leaf  fall  or  by  the  shedding 
of  the  flowers  without  setting  seed.  If  the  air 
supply  is  partially  cut  oflf  through  any  cause 
the  plant  loses  a  number  of  its  nodules  and 
feeding  roots  at  once  and  it  proceeds  to  ad- 
just its  leaf  surface  to  the  diminished  root 
range.  This  goes  on  until  finally  death  will 
take  place,  the  branches  wilting  off  in  succes- 
sion. The  author  says  that  wilt  in  indigo  is 
the  last  phase  of  starvation  of  the  plant. 

The  scarcity  of  synthetic  indigo  since  the 
German  supply  has  been  cut  off,  has  led  to 
some  renewed  experimentation  in  the  improve- 
ment of  the  indigo  plant  in  British  India.  In 
recent  years  a  quarter  of  a  million  dollars 
have  been  spent  in  indigo  experimentation. 
It  was  found  that  the  most  efficient  type  of 
indigo  for  the  Bihar  conditions  is  to  raise 
good  seed  and  to  see  that  the  roots  or  nodules 
get  plenty  of  air.  The  decay  of  the  indigo 
industry  is  attributed  to  the  gradually  increas- 
ing high  water  level  in  those  sections,  this  in- 
crease corresponding  with  the  diminished  air 
supply  in  the  soil  to  the  indigo  plants.  This 
rise  in  the  height  of  the  flood  is  attributed  to 
the  various  embankments  constructed  in  the 
country  interfering  with  the  free  flow  of  the 
water  into  the  great  streams  as  was  formerly 
the  case. 

As  is  well  known  in  Louisiana,  the  rice  crop 
can  hardly  be  made  to  flourish  without  an  ade- 


quate supply  of  water.  It  is  true  that  by 
cultivation  in  rows  or  drills  high  land  rice  can 
be  produced,  but  rice  produced  by  irrigation  is 
so  much  greater  in  quantity  and  thought  to 
be  better  in  quality  that  the  high  land  rice 
is  entirely  neglected.  Rice  is  said  to  be  a 
plant  that  utilizes  the  oxzgen  which  is  already 
dissolved  in  water  and  hence,  fish-like  as  it 
were,  it  utilizes  the  oxygen  in  the  water,  while 
nearly  all  other  industrial  plants  require  the 
oxygen  from  the  atmosphere  which  can  only 
enter  into  the  circulation  of  the  plants  through 
the  roots  and  hence  with  sufficient  soil  aera- 
tion. 

As  collateral  to  these  conclusions  at  the 
Bihar  station  reference  is  made  to  the  Dutch 
planters  of  Java  who  have  learned  by  long 
experience  in  the  growing  of  sugar  cane  on 
heavy  soils  that  there  exists  a  close  connec- 
tion between  the  yield  of  sugar  and  soil  aera- 
tion, and  that  the  destruction  of  the  porosity 
of  the  soil  does  great  harm  to  the  crop.  There- 
fore in  Java  great  attention  is  paid  to  the 
aeration  of  the  soil  on  which  that  island  and 
its  sugar  industry  chiefly  depend.  In  Java 
rice  and  sugar  cane  are  grown  alternately  on 
the  same  land.  Such  culture  demands  irriga- 
tion and  adequate  arrangements  therefor  and 
also  demands  thorough  drainage  in  order  to 
secure  aeration.  Mr.  Howard  believes  that 
they  will  have  to  adopt  the  Dutch  methods  in 
India  if  they  expect  to  compete  successfully 
with  Java  in  sugar  production.  He  holds  that 
nowhere  is  better  aeration  for  sugar  cane  so 
necessary  as  in  Bihar  and  that  the  new  seed- 
ling canes  that  are  now  attracting  much  at- 
tention in  northern  India  cannot  be  developed 
satisfactorily  unless  the  question  of  aeration 
receives  more  consideration  than  hitherto. 


WAR    EXPLOITS   OF   A    MINING   ENGI- 
NEER 

One  of  the  greatest  of  the  exploits  perform- 
ed by  a  mining  engineer  was  the  destruction 
of  the  oil  wells  and  stocks  of  oil  in  Roumania 
by  Colonel  Sir  John  Norton  Griffiths.  The 
details  of  this  great  adventure  have  just  been 
published  by  the  Roumanian  Consolidated  Oil- 
fields, Limited,  the  largest  of  the  English  or- 
ganizations interested  in  the  Roumanian  oil 
industry. 

When  Roumania  declared  war  on  the  Cen- 
tral Powers  in  September,  1916,  the  oil  indus- 
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try  of  the  country  was  placed  in  the  hands  of 
a  State  Commission,  and  production  was  con- 
trolled according  to  public  requirements.  By 
the  middle  of  November  the  danger  of  the 
Roumanian  armies  was  recognized,  and  it  be- 
came obvious  that  the  advance  of  the  Germans 
could  not  be  resisted.  The  Commission  im- 
mediately devised  plans  to  prevent  the  stocks 
of  oil  falling  into  the  hands  of  the  enemy  and 
to  prevent  the  wells  from  being  operated.  The 
proposals  embodied  the  plugging  of  the  wells 
with  plugs  having  a  secret  pitch  of  screw  and 
taper,  the  removal  of  a  few  parts  of  the  ma- 
chinery considered  vital,  and  the  withdrawal 
©f  the  oil  from  the  storage  tanks  and  reser- 
voirs to  spots  where  it  could  be  burnt  without 
damage  to  tanks  or  buildings.  The  idea  was 
to  do  the  least  permanent  damage  to  the  prop- 
erties, and  to  trust  that  the  invaders  would  be 
sufficiently  inconvenienced  thereby. 

This  policy  was  pursued  in  a  rather  dilatory 
and  inefficient  manner  for  a  few  days.  On 
November  25  the  sudden  appearance  of  Col- 
onel Norton  Griffiths  at  Ploesti  caused  much 
commotion  in  official  and  commercial  circles. 
He  announced  that  he  had  been  sent  by  the 
British  Government  to  help  the  Roumanians  to 
destroy  the  oil  wells  and  stocks  of  oil,  and  that 
he  had  so  far  received  no  assistance  from  the 
authorities  or  the  owners  of  the  properties.  As 
the  matter  was  desperately  urgent,  he  took  a 
strong  course,  and  proceeded  with  a  plan  to 
destroy  everything  absolutely.  Many  and 
stormy  were  the  interviews  between  him  and 
the  Roumanian   Commission. 

Naturally  he  approached  the  English-owned 
company  first  for  support,  and,  after  giving  his 
word  that  the  Allies  would  fully  compensate 
the  company,  he  enlisted  the  services  of  the 
chief  engineers,  Messrs.  Thomas  Masterson 
and  J.  T.  Hay  ward,  for  the  purpose  of  car- 
rying out  his  plans.  His  difficulties  were 
intensified  by  the  action  of  the  members  of  the 
Commission,  who  not  only  opposed  his  sug- 
gestions, but  on  several  occasions  arrested  his 
volunteer  assistants  while  his  back  was  turn- 
ed. Even  when  they  eventually  consented  to 
his  policy,  unwillingly  enough,  the  progress  of 
the  necessary  work  was  so  slow  that  he  had  to 
lead  the  operations  personally.  Iron  scrap  was 
dropped  down  the  wells  to  render  them  un- 
workable; oil  was  let  into  the  boilers  and 
machinery  and  set  on  fire ;  sulphuric  acid  was 
poured  into  the  plant  to  corrode  it ;  and  liberal 


use  was  made  of  sledge-hammers  to  break 
everything  possible.  As  for  the  destruction  of 
the  stores  of  oil,  some  of  the  oil  was  allowed 
to  escape  from  the  tanks  and  was  immediately 
set  on  fire.  Within  a  minute  the  tanks,  which 
then  contained  an  explosive  mixture  of  gas 
and  air,  began  to  explode  with  devastating  vio- 
lence. The  wrecking  party  proceeded  from 
one  tank  to  another  throughout  the  Moreni 
district,  and  destroyed  over  40,000  tons  of  oil. 
The  smoke  from  the  conflagration  formed  a 
black  cloud  overhead  which  cut  ofif  the  light 
of  day,  and  the  only  illumination  was  that 
provided  by  the  burning  oil.  The  sparks  from 
wooden  structures  set  fire  to  the  wells. 

The  party  finally  turned  to  the  works  of  the 
Astra  company,  and,  after  firing  the  tanks 
and  the  shops,  attempted  to  destroy  the  pow- 
er-house. It  was  found,  however,  that  this 
building  was  full  of  gas,  and  members  of  the 
party  advised  its  abandonment.  But  Colonel 
Norton  Griffiths  was  not  to  be  beaten,  and  he 
entered  the  building  himself  with  lighted 
straw  to  set  fire  to  the  oil  that  had  been  pump- 
ed into  it.  The  space  was  full  of  gas  with 
little  or  no  air,  so  our  intrepid  pioneer  suf- 
fered, not  from  an  explosion,  but  from  the 
effect  of  burns.  Several  days  were  spent  in 
destroying  wells  and  plant  east  of  Moreni, 
and  subsequently  the  Buzeu  and  Bacau  fields 
were  treated  in  like  fashion,  and  here  again 
only  just  in  time. 


COMPRESSED    AIR    COOLS    SHELL 
FORCINGS 

A  method  of  air  cooling  9.2-in.  forgings  for 
shells,  indicated  in  the  accompanying  draw- 
ing, has  been  obtained  from  J.  W.  Dunphy, 
engineer,  Canada  Cement  Co.,  Ltd.,  Montreal, 
Que.,  who  generously  contributes  the  infor- 
mation together  with  some  comments  on  the 
performance  of  the  apparatus.  The  decided 
success  ascribed  to  it  will  make  it  of  interest 
to  manufacturers  of  shell  steel. 

For  example :  With  steel  having  the  fol- 
lowing chemical  analysis :  Carbon,  0.42  per 
cent. ;  silicon,  0.063  per  cent. ;  sulphur,  0.034 ; 
phosphorus,  0.025 ;  manganese,  0.48,  the  physi- 
cal results  after  proper  heat  treatment  and 
cooling  under  ordinary  atmospheric  condi- 
tions gave  a  yield  point  of  40,300  lb.  per  sq. 
in.,  a  tensile  strength  of  80,600  and  an  elong- 
ation of  27  per  cent.  The  results  with  cooling 
with  the  apparatus  shown  gave  a  yield  point 
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of  49,300  lb.;  a  tensile  strength  of  94,000  lb. 
and  an  elongation  of  25  per  cent. 

The  air  consumption  is  2100  cu.  ft.  per  min. 
and  it  takes  approximately  5  min.  to  cool  the 
forging  from  the  temperature  on  coming  from 
the  furnace  to  800  deg.  Fahr.  The  air  is  sup- 
plied at  80  lb.  per  sq.  in.  The  drawing  indi- 
cates how  the  air  pipes  are  lifted  and  swung 
away  to  remove  the  one  and  place  in  position 
the  next  forging.  A  compressed  air  motor 
is  employed  to  rotate  one  of  two  rollers  on 
which  the  forging  is  supported,  the  other  act- 
ing as  an  idler  so  that  the  forging  is  rotated 
while  cooling. 

One  of  the  illustrations  shows  the  special 
nozzle  on  the  end  of  the  internal  air  pipe. 
This  serves  as  a  centering  device  and  is  drilled 
as  indicated  to  cool  the  nose  of  the  forging. — 
Iron  Age. 


COOLING  AND  CENTERING   NOZZLE 


PNEUMATIC  TOOLS  IN  SHIPYARDS 

BY   GLENN   B.    HARRIS 

Perhaps  in  no  other  branch  of  the  metal 
industry  have  pneumatic  tools  proven  of  great- 
er value  than  in  the  shipyards  of  the  country 
engaged  in  the  building  of  steel  ships. 

The  chipping  hammer  has  proven  of  in- 
calculable benefit  in  all  chipping  operations, 
and  of  equal  value  in  calking.  In  the  latter 
operation  it  is,  of  course,  used  on  all  side  and 
deck  seams  as  well  as  on  bulkheads  and  tanks, 
and  its  gain  over  hand  work  is  probably  three 
to  one,  while  the  character  of  the  work  per- 
formed by  it  is  superior  to  that  done  by  hand,, 
inasmuch  as  the  blow  delivered  by  the  pneuT 
matic  hammer,  is  always  of  uniform  character, 
due  to  a  practically  constant  air  pressure, 
while  it  is  said  that  the  work  of  a  man  by 
hand  is  not  so  marked,  owing  probably  to  the 
fact  that  he  is  fresh  and  vigorous  in  the  morn- 
ing and  wanes  in  strength  as  the  day  pro- 
gresses. Calking  done  by  machine,  even  when 
tested  by  high  pressure,  seldom  shows  a 
"sweat."  In  the  boiler  shops  of  shipyards  the 
pneumatic  tool  is  used  also  with  the  same  ad- 
vantage. 

In  chipping,  the  pneumatic  hammer  is  used 
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for  all  operations  of  that  character,  and,  as  is 
well  known,  there  are  many  of  the  tools  re- 
quired in  ship  construction. 

They  are  utilized  to  cut  and  finish  up  patch 
bolts  on  the  eye  of  a  propeller,  in  making  up 
patch  plates  on  boss  and  propeller  eye,  in  cut- 
ting out  hawse  holes,  and  other  work  for 
which  the  hand  hammer  has  been  ordinarily 
employed.  The  chipping  hammer  unquestion- 
ably does  the  work  of  at  least  three  hand 
workers. 

In  an  amplified  form  the  pneumatic  ham- 
mer has  proven  also  to  be  of  the  greatest  bene- 
fit to  the  ship  building  industry.  Reference 
in  this  connection  is  here  made  to  the  riveting 
hammer. 

THE  RIVETING   HAMMER 

This  is  simply  the  chipping  and  calking 
hammer  in  enlarged  size.  The  piston  diameter 
is  not  materially  increased,  but  the  length  of 
stroke  is  extended  from  that  of  the  chipping 
haminer,  which  is  about  2  or  3  in.,  to  6  in.,  8  in. 
or   9  in.  *- 

The  hammer  as  originally  introduced  for 
shipyard  work  was  mounted  in  various  devices 
for  ship  riveting.  There  was  a  special  ma- 
chine for  driving  flush  deck  rivets,  which  con- 
sisted of  a  heavy,  cumbersome  frame  carrying 
a  pneumatic  hammer  of  extraordinary  pro- 
portions. This  machine  did  the  deck  riveting, 
and  a  man  with  a  chipping  hammer  cut  off 
the  head,  after  which  in  some  instances  the 
rivet  was  driven  further  into  place,  although 
unnecessary,  except,  perhaps,  for  the  purpose 
of  smoothing  down.  This  was  an  absolutely 
unnecessary  proposition,  as  the  ordinary 
pneumatic  hand  hammer  would  do  the  work 
with  greater  efficiency  and  in  less  time. 

In  the  case  of  outside  or  shell  riveting  an 
apparatus  was  provided  for  holding  the  rivet- 
ing hammer.  This  has  since  been  dispensed 
with  and  the  usual  type  of  riveting  hammer 
emplo3'ed  to  take  its  place. 

The  riveting  hammer  has  worked  a  revolu- 
tion in  the  construction  of  steel  ships,  not  only 
permitting  their  construction  in  a  short  period 
of  time,  but  lessening  materially  the  cost  of 
production. 

An  ingenious  device  which  is  a  modification 
of  the  pneumatic  hammer  is  utilized  for  pack- 
ing condenser  tubes.  A  leaky  condenser  on 
board  ship  causes  a  great  deal  of  trouble  and 
it  is  claimed  that  the  cause  of  leakage  in  a 


great  many  instances  can  be  directly  traced 
to  the  fact  that  the  packing  laces  are  not  care- 
fully laid  in.  Twelve  to  eighteen  tube  ends 
can  be  packed  per  minute,  and  experts  have 
exceeded  this  number  in  the  same  length  of 
time.  As  with  the  calking  and  chipping  ham- 
mer the  work  of  the  packing  tool  is  of  a  uni- 
form character,  and  each  tube  is  packed  pre- 
cisely like  its  neighbor.  The  machine  is  light 
and  easily  handled,  and  is  undoubtedly  of 
value  for  the  purpose  for  which  it  was  de- 
signed. 

THE   PNEUMATIC    DRILL 

The  air  drill  is  of  equally  great  saving  in 
the  shipyard,  as  is  the  pneumatic  hammer, 
and  the  uses  to  which  it  is  put  are  varied  and 
numerous.  In  addition  to  all  drilling  opera- 
tions requisite  in  ship  construction,  this  con- 
veniently portable  machine  is  used  to  greater 
advantage  in  reaming  operations,  for  boring 
in  wood  and  different  grinding  operations. 
What  is  known  as  a  close  corner  drill  is  also 
marketed  and  is  of  particular  use  and  has 
been  almost  universally  adopted  in  shipbuild- 
ing for  rolling  the  outer  tier  of  flues  in 
boilers ;  also  for  tapping  and  other  work  in 
close  quarters.  The  pneumatic  drill  is  also 
used  to  great  advantage  in  drilling  out  rivets 
in  the  shells  of  ships.  Various  new  uses  are 
continually  suggesting  themselves  for  the  em- 
ployment of  this  tool,  and  they  all  make  for 
economy  in  production. 

PROPER    HANDLING   OF    PNEUMATIC  TOOLS 

In  most  yards  the  workmen  handling  pneu- 
matic tools  are  not  mechanics,  and  the  ma- 
chines require  careful  handling  to  obtain  the 
best  results.  This  is  hardly  to  be  expected 
of  unskilled  labor.  Like  all  other  classes  of 
machinery,  these  devices  must  receive  proper 
lubrication  to  insure  the  best  results,  and  this, 
with  their  proper  cleaning,  is  most  essential. 

The  writer,  from  a  long  experience  in  this 
line,  knows  full  well  that  the  material  used  in 
all  these  tools  is  the  best  obtainable.  There 
have  been  long  periods  of  experiment  to  get 
what  will  stand  the  wear  and  tear  to  which 
they  are  subjected.  The  moving  parts  in  both 
the  hammers  and  drills  are  accurately  and 
closely  fitted,  and  when  proper  lubrication  is 
neglected  these  fine  pieces  of  machinery  wear 
rapidly  and  in  a  very  short  time  refuse  to 
work. 

As  the  air  which  is  taken  into  the  compres- 
sor generally  contains  some  particles  of  grit 
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and  dust,  the  working  parts  of  the  hammer 
and  drill  are  likely  to  become  clogged  with 
this  foreign  matter,  causing  the  ports  to  be- 
come closed  and  the  tools  rendered  inoper- 
ative. The  use  of  a  poor  grade  or  heavy- 
bodied  oil  will  also  cause  the  same  trouble. 
The  best  plan  to  follow  in  a  case  of  this  kind 
is  to  cleanse  by  introducing  gasoline  (petrol) 
in  the  air  induction.  This  will  dislodge  any 
extraneous  matter  and  cuts  the  thick  oil,  both 
of  which  can  then  be  removed  by  blowing  air 
through  the  hammer. 

BLOW   OUT   PIPES   AND    HOSE 

Another  great  source  of  trouble  and  annoy- 
ance is  sometimes  located  in  the  pipe  line. 
Moisture  in  the  air  will  rust  the  pipes  through 
which  it  is  conveyed,  and  if  the  tools  are  con- 
nected up  without  first  blowing  out  the  pipes 
a  sediment  is  likely  to  be  blown  through  into 
the  tool,  causing  valves  or  pistons 'to  stick. 
Rubber  deteriorates  rapidly  and  dislodged 
particles  may  blow  through  into  the  tool  and 
render  it  inoperative. 

It  frequently  occurs  that  a  workman  will 
make  complaint  that  his  hammer  or  drill  is 
not  working  properly,  or  that  it  will  not  run 
at  all.  In  a  great  many  of  these  cases,  on  the 
machine  going  to  the  tool  room,  it  is  foimd 
that  sediment  or  pieces  of  rubber  were  at  the 
bottom  of  all  the  trouble,  and  when  cleaned 
with  gasoline  (petrol)  and  oiled  they  would 
work  perfectly. 

In  a  great  many  of  the  plants  of  this  coun- 
try a  special  tank  is  provided,  in  which  the 
tools  are  immersed  at  night,  then  blown  out  in 
the  morning  and  thoroughly  oiled  with  the 
best  grade  of  light  machinery  oil  obtainable. 
This  will  not  only  greatly  prolong  the  life  of 
the  tool,  but  much  superior  results  will  be  ob- 
tained in  all  ways.  It  is  also  a  wise  plan  to 
make  use  of  a  strainer  at  the  induction  end 
of  the  tool.  It  is  remarkable  what  an  accum- 
ulation of  grit  and  dirt  will  be  gathered  in  a 
short  space  of  time  imder  the  usual  conditions 
in  a  shipyard. 

HARMFULNESS   OF    SHORT   PISTONS 

One  of  the  most  flagrant  abuses  to  which  the 
pneumatic  riveting  hammer  is  subjected  is  the 
use  of  short  pistons.  The  riveting  hammer 
was  designed  with  all  its  parts  properly  pro- 
portioned to  meet  the  requirements  of  various 
classes  of  work  for  which  these  tools  are 
adapted.    The  workmen  have  discovered,  how- 


ever, that  a  piston  reduced  from  the  standard 
of  4  inches  in  length  to  2^  inches  delivers  a 
more  rapid  blow  and  for  a  time  performs  fas- 
ter work  and  with  greater  ease  of  holding. 
Short  pistons,  however,  not  having  the  body 
of  metal  in  them,  are  subject  to  crumbling, 
due  to  the  hard  work  to  which  they  are  sub- 
jected. The  small,  broken  parts  cut  the  cylin- 
der, and  if  the  latter  is  not  damaged  beyond 
repair  from  this  cause  it  is  only  a  question  of 
a  short  time  before  the  hammer  is  irreparably 
ruined. 

When  cylinders  are  cracked  and  handles 
and  rivet  sets  broken  the  hammer  should  be 
examined  to  determine  whether  the  workmen 
have  in  service  a  short  piston.  They  have  de- 
vious ways  of  obtaining  them.  The  only  sure 
way  to  determine  whether  a  short  piston  has 
been  substituted  for  the  proper  one  is  to  have 
them  examined  while  in  service,  as  it  has  been 
found  that  the  workmen  carry  the  short  pis- 
tons with  them,  make  an  exchange  after  tak- 
ing the  hammer  out  of  the  tool  room  and  then 
replace  the  proper  piston  at  the  end  of  the 
day,  when  the  tool  is  returned  to  its  proper 
quarters. 

Another  abuse  of  pneumatic  tools  is  the  tak- 
ing of  them  apart  and  the  putting  of  them 
together  again.  Some  repairmen,  instead  of 
using  a  wrench  or  soft  hammer  in  loosening 
or  tightening  the  handle  of  a  riveting  or  chip- 
ping hammer,  will  employ  a  hard  hammer, 
badly  battering  the  parts  and  sometimes  break- 
ing them.  The  finished  parts  should  never  be 
struck  with  anything  but  a  lead  or  copper 
hammer,  and  even  when  this  is  done  care 
should  be  used  not  to  unnecessarily  strain  the 
threads  between  the  cylinder  and  handle. 

It  will  pay  any  shipbuilding  plant  to  employ 
a  man  who  is  competent  to  look  after  the 
penumatic  tools  and  see  that  they  are  properly 
cleaned  and  lubricated.  In  cold  weather  it  is 
a  wise  proposition  to  warm  up  the  tool.  This 
can  be  done  at  the  rivet  forge.  With  the 
blow  of  the  piston  in  the  riveting  hammer  on 
the  set  when  the  parts  are  cold  breakage  is 
likely  to  occur.  In  some  yards  with  which 
the  writer  is  acquainted  it  is  a  practice  to  ofTer 
a  premium  to  the  workman  taking  good  care 
of  his  tool.  This  should  result  in  a  saving  to 
users  of  pneumatic  appliances  of  all  kinds. — 
Marine  Engineering. 
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GASIFYING    CRUDE    OIL    FOR    SPRAY 
BURNERS 

BY   W.   A.   JANSSEN* 

The  first  spray  nozzle  for  burning  oil  was 
developed  in  America.  Since  then  there  have 
been  innumerable  modifications  of  spray  and 
jet  burners.  These  may  be  divided  into  two 
classes,  high  pressure  and  low  pressure  types. 
Aside  from  the  pressure  of  operation,  they 
also  vary  in  design  and  construction,  depend- 
ing upon  the  atomizing  agent  used.  These 
burners  are  dependent  for  their  success  on  the 
use  of  air  or  steam  as  an  atomizing  agent.  In 
addition  some  burners  also  have  incorporated 
in  their  construction  some  form  of  spiral  for 
mechanical  atomization. 

The  spray  burner  consists  essentially  of  a 
fan-shaped  spray  of  steam  or  compressed  air 
upon  which  a  stream  of  oil  is  allowed  to 
trickle,  the  oil  being  diffused  or  atomized  and 
burned.  The  jet  burners,  of  which  there  are 
many  types,  are  so  constructed  that  a  stream 
of  oil  is  swept  into  and  becomes  a  part  of  a 
stream  of  air  of  steam,  being  atomized  therein 
and  subsequently  burned.  The  spray  and  jet 
types  of  burners  have  their  limitations,  be- 
cause of  their  inability  to  maintain  a  positive 
adjustment  of  the  definite  amounts  of  oil  and 
air  necessary  to  assure  and  produce  perfect 
combustion.  This  condition  is  further  aggra- 
vated by  the  use  of  oils  of  variable  specific 
gravity,  which  congeal  in  cold  weather,  mak- 
ing perfect  combustion  almost  impossible  with- 
out the  almost  constant  attention  of  the 
furnace  operator. 

Because  of  the  inability  to  properly  control 
the  air  supply  to  definite  combustion  propor- 
tions, the  quantity  of  air  is  usually  in  excess 
of  theoretical  requirements  for  complete  com- 
bustion, causing  a  reduced  flame  temperature. 
In  the  spray  and  jet  types  of  burners,  it  is 
essential  that  there  be  an  abundance  of  air  in 
order  to  assure  complete  atomization  and  avoid 
smoking.  If  the  burners  are  adjusted  so  as 
to  admit  a  theoretical  amount  of  air,  the  oil 
is  not  thoroughly  atomized,  resulting  in  im- 
perfect combustion,  accompanied  by  excessive 
smoking  and  attendant  reduction  in  flame  and 
furnace  temperature.  The  great  objection  to 
the  present  methods  of  oil  burning  is  because 


*From  a  paper  at  the  annual  meeting  of  the 
American  Foundrymen's  Association,  Boston, 
Sept.  27,  1917. 


the  vaporization  and  combustion  are  practical- 
ly simultaneous  and  that  both  occur  within 
the  combustion  chamber. 

NEW   SYSTEM   OF  GASIFYING 

During  the  past  year  there  has  been  de- 
veloped a  system  of  oil  burning  wherein  the 
oil,  instead  of  being  atomized  or  vaporized,  is- 
gasified  in  a  specially  designed  vaporizer  out- 
side of  the  furnace.  The  gaseous  product  is 
forced  into  a  combustion  chamber  under  posi- 
tive pressure,  resulting  in  perfect  combustion. 
This  method  of  oil  burning  consists  essentially 
of  producing  an  oil-gas  in  a  specially  construct- 
ed vaporizer  outside  of  the  furnace  proper, 
through  the  union  of  oil  and  heated  air  irh. 
definite  proportions  for  perfect  combustion. 
The  air  for  combustion  is  delivered  by  a  com- 
pressor at  about  2-lb.  pressure  and  a  velocity 
of  150  ft.  per  sec.  The  air  is  forced  to  the- 
vaporizer  through  cast-iron  preheater  boxes 
placed  in  the  path  of  the  outgoing  waste 
gases.  With  the  admixture  of  oil  in  the  va- 
porizer, a  gaseous  product  is  formed  which  is 
delivered  to  the  combustion  chamber  under 
continuous  pressure. 

The  cast-iron  preheater,  Fig.  i,  consists  of  a 
closed  cast-iron  box  with  openings  to  con- 
necting boxes  for  the  admission  of  incoming 
air.  A  series  of  vertical  flues  are  provided  to 
permit  the  passage  of  the  outgoing  waste  gases 
through  the  apparatus,  thus  providing  a  source 
of  heat  for  preheating  the  air  for  combustion. 
The  number  of  preheaters  required  is  depend- 
ent on  the  oil  consumption  for  which  the 
furnace  is  designed.  They  are  stacked  one- 
over  the  other,  and  are  so  placed  in  the  path  of 
the  outgoing  gases  that  their  walls  will  trans- 
mit the  maximum  amount  of  heat.  Each  heat- 
er is  provided  with  an  inlet  and  outlet  opening- 
for  the  admission  of  air.  They  are  located  on 
the  opposite  ends  of  the  heater,  necessitating- 
a  complete  passage  of  air  through  the  appa- 
ratus. As  the  heaters  are  stacked,  the  inlet 
opening  of  one  connects  with  the  outlet  open- 
ing of  another.  With  this  arrangement  the- 
vertical  flues  are  thrown  out  of  line,  thereby 
retarding  the  flow  of  the  outgoing  gases,  per- 
mitting a  greater  heat  absorption  through  the- 
walls  of  the  preheaters. 

THE  VAPORIZER 

The  vaporizer.  Fig.  2,  is  a  hollow  cast-iron- 
fitting.  Its  size  is  dependent  on  the  calculated' 
oil  consumption.  It  has  conveniently  arranged' 
inlet  and  outlet  openings.     Within  the  vapor- 
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izer  are  a  series  of  baffles  which  form  a  wind- 
ing zigzag  path  for  the  gaseous  mixture  of  air 
.and  oil.  The  long  winding  passage  is  essential 
for  complete  gasification.  The  preheated  air 
■  enters  the  inlet  of  the  vaporizer  and  comming- 
les with  the  oil  stream.  On  striking  the  first 
baffle,  gasification  is  begun.  The  mixture  of 
.air  and  oil  gas  then  winds  past  the  succeeding 
baffles.  It  finally  is  discharged  from  the  va- 
porizer through  a  pipe  in  the  furnace  wall 
leading  to  the  combustion  chamber. 

If  perfect  combustion  is  to  be  attained,  the 
proportions  of  oil  and  air  must  be  right  and 
the  temperature  of  the  preheated  air  also  must 
be  correct.  The  installation  operates  most 
efficiently  when  the  temperature  of  the  air  is 
.about  800  deg.  Fahr.  Allowing  a  temperature 
drop  of  about  100  deg.  for  radiation  and  the 
conversion  of  oil  to  gas,  the  net  temperature 
of  the  gaseous  mixture  is  about  700  deg.  Fahr. 
The  velocity  of  the  gaseous  mixture  should 
be  about  150  ft.  per  sec.  in  order  to  prevent 
back-firing  or  flame  propagation  in  the  direc- 
tion of  the  source.  This  is  most  essential,  as 
the  temperature  of  ignition,  1,050  deg.  Fahr., 
is  only  a  few  hundred  degrees  higher  than 
the  temperature  of  the  gaseous  mixture,  which 
in  the  proximity  of  the  heated  combustion 
chamber  almost  instantly  is  brought  to  ignition 
temperature. 

The  heavy  fuel  oils  of  commerce  are  prac- 
tically all  of  the  following  composition :  Car- 
bon, 84.9  per  cent. ;  hydrogen,  13.7  per  cent., 
and  oxygen,  1.4  per  cent.  The  Baume  gravity 
is  26  deg.  and  the  oil  weighs  7.4  lb.  per  gallon. 
For  perfect  combustion  this  necessitates  about 
3.4  lb.  of  oxygen  or  14.5  lb.  of  air  per  pound 
of  oil.  This  is  equivalent  to  180  ft.  of  free  air 
per  pound  of  oil,  or  about  1,500  cu.  ft.  of  free 
air  per  gallon.  This  may  be  more  easily  ex- 
pressed as  25  cu.  ft.  per  minute  per  gallon  per 
";hour. 


FiG.   2 

WAR   STATUS   OF   EXPLOSIVES 

Any  person  in  the  United  States  found  with 
explosives  in  his  possession  after  November 
15,  and  who  does  not  have  a  license  issued 
by  the  Federal  government  showing  the  pur- 
pose for  which  the  explosives  are  to  be  used, 
will  be  at  once  arrested  and  fined  up  to  $5,000 
or  sent  to  prison  for  one  year.  If  the  cir- 
cumstances warrant,  the  person  may  be  fined 
$5,000  and  in  addition  given  the  one  year  in 
prison. 

This  is  the  principal  clause  in  a  war  measure 
passed  by  the  last  Congress  and  which  is  now 
being  put  into  effect  by  the  Bureau  of  Mines, 
Department  of  the  Interior,  which  bureau  has 
been  charged  with  its  .enforcement.  Francis 
S.  Peabody,  of  Chicago,  a  well  known  coal 
operator  familiar  with  the  use  of  explosives, 
has  been  appointed  by  Secretary  of  the  Inter- 
ior Lane  to  act  as  assistant  to  the  Director  of 
the  Bureau  of  Mines,  Van  H.  Manning,  in  the 
enforcement  of  the  law.  Under  the  law,  the 
Director  of  the  bureau  is  empowered  to  utilize 
the  services  of  all  United  States  officers  and 
all  police  officers  of  the  states.  The  police 
of  the  cities  have  already  been  organized  for 
this  work,  headed  by  a  committee  of  chiefs 
of  police  in  the  big  cities,  of  which  Major  R. 
W.  Pullman,  superintendent  of  police  of 
Washington,  D.  C,  is  chairman.  The  police 
are  not  only  to  look  after  the  enforcement  of 
the  law,  but  are  also  to  make  thorough  inves- 
tigations of  all  dynamite  outrages  and  fires  in 
factories  and  warehouses,  and  to  make  their 
reports  to  the  Director  of  the  Bureau  of 
Mines. 

Persons  apprehended  in  plots  to  blow  up 
factories  and  bridges  will  be  turned  over  to 
the  authorities  for  prosecution  under  Federal 
or    state    laws.      Most    states    have    specially 
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severe  punishments  for  these  crimes.  New 
York  has  an  extreme  penalty  of  twenty-five 
years  imprisonment  for  the  placing  of  dyna- 
mite with  intent  to  blow  up  property.  The 
penalty  provided  in  this  Federal  war  measure 
is  merely  to  cover  the  illegal  possession  of 
explosives. 

The  law  provides  that  everyone  who  handles 
explosives  must  have  a  license.  The  manu- 
facturer, the  importer  and  the  exporter  must 
have  licenses  issued  by  the  Bureau  of  Alines 
in  Washington.  The  seller  of  explosives  and 
the  purchaser  of  explosives  must  also  have 
licenses,  these  to  be  issued  generally  by  county 
clerks,  or  other  local  officers  who  are  author- 
ized to  administer  oaths.  There  will  be  at 
least  one  licensing  officer  in  each  county,  and 
more  agents  will  be  designated  if  the  county 
is  sufficiently  large  to  warrant  it.  If  a  state 
has  laws  providing  for  a  system  of  licensing 
persons  manufacturing,  storing,  selling  or  us- 
ing explosives,  the  state  officials  authorized  to 
issue  such  state  licenses  .shall  be  designated 
as  federal  licensing  agents ;  also  city  officials 
qualified  to  issue  city  explosives  licenses  will 
be  given  authority  to  issue  federal  licenses. 
A  federal  license  will  not  relieves  any  person 
from  securing  licenses  required  under  state 
laws  and  local  ordinances. 

In  each  state  there  will  be  appointed  a  state 
explosives  inspector,  who  will  represent  the 
Bureau  of  Mines  in  the  administration  of  the 
law  within  the  state. 

Only  citizens  of  the  United  States  or  of 
countries  friendly  to  the  United  States  and  the 
Allies   may   so   obtain  licenses. 

Contractors,  mining  companies,  quarrymen 
and  others  using  large  quantities  of  explosives, 
which  are  handled  by  employees,  may  issue 
explosives  to  their  employees  only  through 
those  employees  holding  a  license,  called  a 
foreman's  license. 

The  purchaser  of  dynamite,  in  obtaining  a 
license,  must  state  definitely  what  the  explo- 
sive is  to  be  used  for  and  will  be  held  account- 
able for  its  use  as  stated  and  the  return  of  any 
explosives  that  may  be  left. 

With  the  strict  enforcement  of  this  law,  the 
Federal  authorities  hope  to  prevent  explosives 
falling  into  the  hands  of  evilly-disposed  per- 
sons and  to  put  a  stop  to  all  further  'dyna- 
mite plots. 


YOUR  DEAR  LAD  AND  MY  DEAR  LAD 

Down   toward  the  deep  blue   water,   marching 

to  the  throb  of  drum, 
From    city   street   and   country   lane   the    lines 

of   khaki   come; 
The  rumbling  guns,  the  sturdy  tread,  are  full 

of   grim   appeal, 
While    rays    of    western    sunshine    flash    back 

from  burnished  steel ; 
With  eager  eyes  and  cheeks  aflame  the  serried 

ranks  advance ; 
And  your  dear  lad,  and  my  dear  lad,  are  on 

their  way  to  France. 

A  sob  clings  choking  in  the  throat,  as  rank 
on  rank  sweeps  by. 

Between  those  cheering  multitudes,  to  where 
the  great  ships  lie ; 

The  batteries  halt,  the  columns  wheel,  to  clear- 
toned  bugle  call, 

Willi  shoulders  squared  and  faces  front  they 
stand  a  khaki  wall. 

Tears  shine  on  every  watcher's  cheeks,  love 
speaks  in  every  glance ; 

For  your  dear  lad,  and  my  dear  lad,  are  on 
their   way   to   France. 

Before  them,  through  a  mist  of  years,  in  sol- 
dier buff  or  blue, 

Brave  comrades  from  a  thousand  fields  watch 
now  in  proud  review ; 

The  same  old  Flag,  the  same  old  Faith — the 
Freedom  of  the  World — 

Spells  Duty  in  those  flapping  folds  above  long 
ranks  unfurled. 

Strong  are  the  hearts  which  bear  along  Dem- 
ocracy's advance. 

As  your  dear  lad,  and  my  dear  lad,  go  on 
their  way  to  France. 

The   word    rings    outs ;     a   million    feet   tramp 

forward   on   the   road. 
Along  that  path  of  sacrifice  o'er  which  their 

fathers  strode, 
With     eager    eyes     and    cheeks     aflame,    with 

cheers  on  smiling  lips, 
These    fighting   men   of   '17   move   onward   to 

their  ships. 
Nor   even   love   may  hold   them   back,  or  halt 

that  stern  advance. 
As   your   dear   lad,   and   my   dear   lad,  go   oiv 

their  way  to  France. 
— Randall  Parrish,  in  Chicago   Tribune. 
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\\'c  have  been  given  the  opportunity  to  serve 
mankind  as  we  once  served  ourselves  in  the 
great  day  of  our  Declaration  of  Independence, 
by  taking  up  arms  against  a  tyranny  that 
threatened  to  master  and  debase  men  every- 
where and  joining  with  other  free  peoples  in 
demanding  for  all  the  nations  of  the  world 
what  we  then  demanded  and  obtained  for 
ourselves.  In  this  day  of  the  revelation  of  our 
duty  not  only  to  defend  our  own  rights  as  a 
nation  but  to  defend  also  the  rights  of  free 
men  throughout  the  world,  there  has  been 
vouchsafed  us  in  full  and  inspiring  measure 
the  resolution  and  spirit  of  united  action.  We 
have  been  brought  to  one  mind  and  purpose. 
A  new  vigor  of  common  counsel  and  common 
action  has  been  revealed  in  us.  We  should 
especially  thank  God  that  in  such  circum- 
stances, in  the  midst  of  the  greatest  enterprise 
the  spirits  of  men  have  ever  entered  upon, 
we  have,  if  we  but  observe  a  reasonable  and 
practicable  economy,  abundance  with  which  ta 
supply  the  needs  of  those  associated  with  us 
as  well  as  our  own.  A  new  light  shines  about 
us.  The  great  duties  of  a  new  day  awaken 
a  new  and  greater  national  spirit  in  us.  We 
shall  never  again  be  divided  or  wonder  what 
stuff  we  are  made  oi.—WOODROW  WIL- 
SON. 


JOHN    D.   CRIMMINS 

John  D.  Crimmins  died  at  his  home  in  New 
York  City  Nov.  9,  not  far  from  the  location 
where  he  was  born  nearly  seventy-four  years 
ago.  All  his  life  he  was  supereminently  a  New 
Yorker,  our  space  limits  prohibiting  any  at- 
tempt even  to  enumerate  his  specific  activi- 
ties. He  was  one  of  the  great  builders  of  the 
modern  metropolis.  He  was  the  first  con- 
tractor to  employ  commercially  the  rock  drill 
in  a  large  way  in  other  than  tunnel  work. 
He  planned  and  completed  for  the  city  large 
and  difficult  poritons  of  the  "New"  Crotou' 
Aqueduct,  made  the  excavations  for  the  gas- 
tanks  of  many  companies,  built  a  large  part 
of  the  first  elevated  railway,  laid  the  Broadway 
cable  road,  built  many  large  hospitals,  churches, 
schools  and  business  structures.     At  times  he. 
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had  in  his  direct  employ  over  12,000  rtien  and 
many  more  indirectly  in  sub-contracts. 

John  D.  Crimmins  was  a  many  sided  man, 
largely  helpful  in  all  the  human  activities  of 
the  city,  political,  religious,  educational,  re- 
formative and  beneficent.  He  was  an  ardent 
lover  of  everything  beautiful  in  nature  and 
art,  and  possessed  a  large  collection  of  artistic 
and  literary  treasures.  His  success  was  well 
won,  and  all  may  be  thankful  that  it  was  so. 


EUGENE  FRANZ  ROEBER 

The  death  of  Doctor  Roeber,  the  upbuilder 
and  the  one  editor  from  the  beginning  of  the 
admirable  Metallurgical  and  Chemical  Engi- 
nccriiig,  is  a  loss  of  unusual  magnitude,  not 
only  to  the  publication  of  which  he  had  made 
a  stable  success,  but  to  the  technical  and 
scientific  world  and  to  the  circle  who  had 
personally  learned  to  love  him  as  a  true  and 
■ever  helpful  friend  and  to  appreciate  and  ad- 
mire him  as  a  man.  Just  fifty  years  of  age, 
perfectly  equipped  for  his  life  work  and  in  the 
full  maturity  of  his  powers,  a  score  of  years 
■of  productive  usefulness  might  have  been  ex- 
pected of  him,  but  this  was  not  to  be  realized. 
We  know  that  our  readers  will  appreciate  and 
will  thank  us  for  the  reproduction  of  the 
following  heart-felt  tribute  of  loyal  apprecia- 
tion from  the  editorial  page  of  the  journal 
which  had  so  largely  and  so  long  embodied  his 
personality. 

A  quiet  funeral  in  a  little  house  in  East 
Orange,  the  body  of  its  gentle  master  at  rest 
among  flowers  in  the  parlor,  the  conventional 
service  of  death  and  the  benediction — and  the 
leaf  of  the  big  book  was  turned.  Just  a  few 
words  in  ecclesiastical  monotone — and  every- 
thing so  different.  The  machinery  mumbles 
on,  the  presses  revolve,  the  paper  is  whisked 
back  and  forth  in  the  manner  appointed,  every- 
thing proceeds  as  before,  but  somehow  the 
heart  of  it  is  still,  and  all  the  rest  of  us,  major 
and  minor  parts  of  the  organization,  are  be- 
numbed for  the  time.  We  are  catching  our 
breath  for  a  fresh  start.  Of  course,  the  paper 
will  continue ;  it  will  look  the  same  and  serve 
the  same  purpose,  because  it  was  planned  unto 
whatever  merit  it  has  by  one  who  had  a  great 
gift   for  this  very  thing. 

Now  let  us  consider  what  manner  of  man 
this  was,  who  infused  so  strong  a  personality 
into  his  editorial  work  that  the  paper  was 
almost  as  frequently  spoken  of  as  "Roeber's 
Journal"  as  by  its  printed  title.     Although  he 


occupied  posts  of  distinction,  had  been  pres- 
ident of  the  American  Electrochemical  Soci- 
ety, of  which  he  was  one  of  the  founders,  and 
associated  with  many  men  of  high  repute  on 
important  committees,  his  acquaintance  among 
men  was  far  slighter  than  his  influence  over 
them.  This  was  in  part  because  his  influence 
was  widespread  and  in  part  because  of  his 
unusual  modesty  and  extraordinary  sensitive- 
ness, which  he  had  in  greater  measure  than 
was  compatible  with  comfort. 

He  was  a  little,  round  man  with  a  round 
chin,  round  spectacles  and  a  big  round  hat 
designed  for  a  Texas  sombrero,  but  which 
on  his  head  straightway  became  cin  Profes- 
sorenhut.  He  was  German  born — anybody 
could  see  that — but  he  was  the  kind  that  those 
of  us  who  knew  Germany  best  before  the  war 
still  love  despite  everything.  And  he  was  a 
thoroughly  sound,  patriotic,  loyal  American 
citizen  without  any  reservation.  He  believed 
in  everybody,  had  faith  in  everybody  and  a 
good  word  for  everybody.  There  was  such 
kindliness  and  goodwill  in  his  greeting,  in  his 
unflinching,  believing,  encouraging  look  that 
the  very  thought  that  those  gentle  blue  eyes 
are  dimmed  for  all  time  bites  into  the  heart. 

The  man  on  the  street  or  in  the  railway  car 
did  not  know  these  things,  and  so  sometimes 
he  was  taken  for  an  enemy  alien — our  editor 
— whose  father  and  grandfather  had  opposed 
Prussianism  all  their  lives  and  who  himself 
had  left  Germany  because  of  it.  But  the 
slightest  unfriendly  glance,  or  the  tone  of  a 
word  spoken  in  scorn  were  enough  to  give 
him  acute  pain.  Rarely  have  we  known  a 
mortal  with  such  hair-trigger  sensitiveness. 
Nevertheless,  he  would  not  let  it  hinder  him 
from  digging  into  the  day's  work  or  from 
bearing  the  sting  of  it  in  silence.  We  verily 
believe  that  this  shortened  his  life. 

In  his  office,  at  his  desk,  he  was  a  different 
man.  There  command  was  easy  to  him  and 
there  was  no  hesitation  in  his  decisions.  When 
well-wishers  urged  him  to  avoid  printing  ar- 
ticiles  with  mathematical  developments  beyond 
the  reach  of  most  readers,  he  would  smile, 
shake  his  head — and  print  in  full.  \l  a  fair 
word  about  labor  might  ofifend  someone  who 
had  neglected  to  provide  for  the  life,  liberty 
and  pursuit  of  happiness  of  employees,  he 
would  chuckle — and  print  it.  Neither  conven- 
tional ethics  nor  philosophy  frightened  him. 
He  edited  a  technical  paper,  but  he  never 
forgot    the    human    factor   in    applied    science 
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and  industry.  When  he  felt  that  something 
needed  to  be  said,  he  had  no  interest  in  minor 
consequences.  He  had  confidence  in  his  own 
wisdom,  and  Wisdom  herself  was  justified  in 
him.  He  was  gracious  in  receiving  advice,  but 
independent  in  his  conclusions.  To  think  or  to 
decide — and  decide  aright — was  neither  hard 
nor  painful  to  him.  He  was  a  master  at  his 
profession  and  he  breathed  the  breath  of  life 
into  his  work. 

In  taking  up  the  burden  that  has  fallen  from 
his  shoulders,  the  editors  and  publishers  are 
not  concerned  about  articles,  or  their  arrange- 
ment, or  about  comment  on  things  of  interest, 
or  advertisements,  for  these  are  all  provided 
for.  The  burden  of  our  hope  is  that  we  may 
attain  the  same  at-homeness  in  the  work  and 
the  same  cordial  goodwill  of  our  readers  that 
the  late  Dr.  Roeber  both  won  and  enjoyed. 
Peace  to   his   memory. 


NEW  BOOKS 

The  Commonwealth  of  Pennsylvania,  by 
Thomas  Kilby  Smith.  The  Encyclopedia 
Press,  Inc.,  New  York.  328  pages,  5  by  "jYz 
in.,  6  full  page  half  tones  and  map,  $1.00. 

This  is  the  first  of  a  projected  series  of 
hand-books  of  the  different  States  of  the 
Union.  It  is  a  concise  history  and  much  more 
than  that,  not  only  relating  the  story  of  the 
events  but  setting  forth  the  conditions,  in- 
stitutions and  agencies  which  make  the  back- 
ground and  furnish  the  environment  for  their 
presentation.  The  various  things  for  which 
the  State  has  been  notable  and  the  lofty  status 
of  the  Commonwealth  today  are  ably  present- 
ed. 

The  Principles  of  Iron  Founding,  by  Rich- 
ard Moldenke,  E.  M.,  Ph.  D.,  McGraw-Hill 
Book  Company,  New  York,  527  pages,  6  by 
9  inches,  45  cuts  in  the  text,  $4.00  net. 

This  book,  by  the  Nestor  of  American 
foundrymen,  must  at  once  take  its  place  as  a 
standard  work,  a  position  which  it  may  be  ex- 
pected to  deservedly  hold  for  long  years  to 
come.  The  field  of  iron  founding,  in  its  largest 
sense,  is  completely  covered.  As  it  says :  "it 
goes  into  the  elements  of  iron  making,  with 
its  allied  industries,  with  the  object  of  drawing 
conclusions  therefor  of  value  to  the  foundry- 
man  in  his  daily  work."  It  has  nothing  what- 
ever to  do  with  the  details  of  the  molder's  art. 
It  is  a  rather  curious  thing  that  while  the  use 
of  iron  can  be  traced  back  some  four  thousand 


years,  cast-iron  is  quite  a  modern  product,  and 
what  this  work  calls  "the  modern  foundry 
advance  practically  all  fell  within  the  last 
twenty  years  of  the  nineteenth  century,"  so 
that  the  present  book  could  not  well  have 
been  prepared  at  any  earlier  date. 


THE    EXPLOSIVES    LAW 

For  the  administration  of  the  Explosives 
Law,  approved  October  6,  the  Bureau  of  Mines 
is  appointing  licensing  agents  in  all  parts  of  the 
country,  and  is  sending  to  them  the  necessary 
application  blanks,  license  forms,  etc.,  and 
publicity  matter  which  will  appear  in  local 
papers,  outlining  the  procedure  necessary  to 
secure  licenses. 

As  fast  as  licensors  are  designated  and  no- 
tice given  in  this  way  to  the  public,  licenses 
will  be  issued  in  all  localities.  Meanwhile 
"business  as  usual"  is  urged,  to  the  end  that 
there  may  be  no  interruption  in  production  of 
coal  or  other  necessities  involving  the  use  of 
explosives. 

On  and  after  November  15,  all  manufactur- 
ers, vendors,  foremen,  exporters,  importers, 
and  analysts  who  deal  with  explosives  or  in- 
gredients of  explosives  shall  keep  an  itemized 
record  of  sales,  issues,  or  other  disposition 
made  of  explosives  and  ingredients,  pending 
receipt  of  detailed  instructions  and  the  secur- 
ing of  necessary  licenses  required  by  law. 


THE   LIBERTY   MOTOR  FROM   DIFFER- 
ENT VIEWPOINTS 

One  of  the  first  problems  which  confronted 
the  War  Department  and  the  Aircraft  Produc- 
tion Board  after  the  declaration  of  hostilities 
was  to  produce  quickly  a  dependable  aviation 
motor.  Two  courses  were  open.  One  was  to 
encourage  manufacturers  to  develop  their  own 
types ;  the  other  to  bring  the  best  of  all  types 
together  and  develop  them.  The  necessity  for 
speed  and  quantity  production  resulted  in  the 
choice  of  the  latter  course.  By  the  inspiring 
co-operation  of  consulting  engineers  and  motor 
manufacturers,  who  gave  up  trade  secrets  un- 
der the  emergency  of  war  needs,  a  new  motor, 
designated  by  the  Signal  Service  as  the  "lib- 
erty motor,"  has  been  developed  for  the  use  of 
the  United  States  air  service,  and  is  the  coun- 
try's main  reliance  for  the  rapid  production 
of  this  important  component  of  high-powered 
Dattle  planes. 

In  power,   speed,   service,   ability,  and  min- 
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imum  weight  the  new  engine  invites  compari- 
son with  the  best  the  .European  war  has  pro-" 
duced.  One  of  the  chief  rules  adopted  at  the 
beginning  of  the  designing  work  was  that  no 
engineer  should  be  permitted  to  introduce  con- 
struction which  had  not  been  tried  out:. there 
was  no  time  for  theorizing.  The  new  engine 
is  successful  because  it  embodies  the  best 
thought  of  engineering  experience  to  date. 
Not  only  did  consulting  engineers  of  thi§ 
country  furnish  ideas,  but  representatives  in 
the   United    States   of   England,   France, '  and' 

Italy  contributed  to  the. development  of  iinis 

Ti.i:    ,  ^;>    .^iiiKji     -j.-iijjii     ,-^.Tii/T\.i     i,r.!{>::;irt;i[n 

W  rule  it  is  not  deemed  expedient  to  set 
forth  in  detail  the  satisfactory  performances 
and  the  mechanics  of  the  new  motor,  it  may 
be  said  that  standardization  is  a  chief  factor 
in  the  development  of  the  Government's  mo- 
tor. Cylinders,  pistons,  and  every  other  part 
have  been  standardized.  They  may  be  pro- 
duced rapidlj'  and  economically  by  a  great 
many  factories  operating  under  Government 
contracts,  and  may  be  rapidly  assembled,  either 
by  these  plants  or  at  a  central  assembly  plant. 
It  should  be  understood  that  the  "new"  fnotor 
is  not,  strictly  speaking,  an  invention.  iSlo 
doubt  it  has  what  are  in  effect  new  values,  but 
the  real  result  achieved  is  the  combination  of 
the  strong  points  of  all  the  available  con- 
trivances of  the  kind. — Aerial  Age. 

In  a  recent  number  of  the  Official  Bulletin 
of  the  United  States,  the  story  of  America's 
effort  to  develop  in  a  few  days  an  aeroplane 
engine  which  would  "lick  creation,"  is  told 
with  a ,  journalistic  touch  that  is  quite,  un- 
official. Those  who  are  interested,  and  who  i& 
not,  may  read  it  on  another  page  of  this  issue. 
They  will  observe  th^t  American  engineering 
pride  had  been  stung  to  the  quick  by  the  state- 
ments freely  circulated  a  few  months  ago,  that 
if  the  United  States  were  to,  be  in  a  position 
to  produce  the  huge  fleet  of  aeroplanes,  for 
the  construction  of  which  one  hundred  and 
twenty  million  pounds  had  been  voted,  they 
would  have  to  adopt  European  models.  Rather 
than  submit  to  such  a  slight  upon  its  skiU,_ 
America  resolved  to  set  about  the  design  of 
an  engine,  in  record  time — —before  ever  the 
models  could  cross  the  Atlantic.  This  ,was. 
something  after  the  American  heart — a  rea,l 
"stunt"  The  authorities,  equivalent  to  pur 
Air  Board,  "figuratively  locked"  two  designers 
in  a  suite  of  rooms  in  a  Washington  hotel  for 


five, days.  Consulting  engineers  and  draughts- 
men from  various  sections  of  the  country  came 
to 'help  fhem^  i1[\&  drawing^  of  , all  aero-engines' 
that  hac^  ever  been,  were  collected  iaround  them, 
and  ev,ery  ■mari'uiacturer  in. the  country  threw, 
his  knowledge.' and  e'x'periehce'^t  their  feet.  It 
iriust  all  have  been  ,a  hit  embarrassing,,  biif 
our  cousins  work  best' under  a  degree  of  bustle 
that  would  upset  us  at  home.  The  great  work 
began  oh  June  3rd,  and  exactly  one'  calendar 
month  later  the  new  engine  \vas  set  up.  But 
to 'corripjete,  the '*'st'uht,'*..'it'  had  to  b.e  rtin  in 
the  "nation  s''capi'tal*'''(ih  'Indeperidehce'  t)ay, 
and  four ,,ybu'ng!  men' 'transported  it  in  a  special' 
express'  ca;-  f'r'om  the  Western  city  where  it 
was  biiiit  to  Washington.  Thirty '  days  later,' 
the  Goverhrhent  felt  justified  in  accepting  the 
engine  as  "the  best  produced  in  any  country," 
and  American  engineering  pride  was  re-es- 
tablished. We  do  not  do  things  in  quite  such 
a  dramatic  way  in  the  old'co'ufitry,  We  like  lefeS 
limelight,  but  we  are  not  the  less  ready  to 
admit  the  greatn'eSs  o'f'^th^  achievement.  The 
engine  is, 'no 'dbubt,"i  dbmposite  of  all  tj^es, 
but  it  is  perfectly  standardised,  and  manu- 
facturers are  already  busy  turning  out  the 
parts  by  the  thousand.  We  may  opine '  that 
it  is  very  American,  as  Arnerican  ks  Ford  or 
Overland  cars,  and  that  it  is  ma!de  in  a  way 
that  would'  rather' shock  our  engineering  sus-' 
ceiitibilitits.  British  artd  French  machines, 
S3ijs  tht  Official  Biilletiii,  are  "tiot  adapted  to 
Amei'^icah  manufacturing  methods.  .  .  '.  It 
would  require  a  year  or  more  to  teach  Ameri- 
can manufacturers  and  their  mechanics  to 
turn  out  such  high-specialised  aeroplanes:" 
That  gives  a  clue  to  the  type,  and  mdkes  uS 
impatient  to  see  an  engine  which,  whatever  its' 
lack  of  qualities  on  ^^rhich,  herfe;  w^  'set 'dur 
hearts,  is  kn  ec'onortiical  'pro^ositibnV''becau'se■ 
it  is  "good  enough"  and  not  "too  gobd,"  as  sd 
many  of  o'ur  munitions  of  war  ai'e.  The  real 
measure  of  ebccellence  is  successful'  operation 
—nothing  else  matters  when 'otie'is'itt'&'hUt'ty.' 
—The  Engineer,  Londotiv  '   f  ••  ■-ff"'''  ''";'>nr.l^. 

:fliif     -in.        ...I      AUvj-t^^'th    Oi    hoJOOif 
ii    (It   ■"-'."'I'l  jrt'Qf'go    ''•>  '''^'"'    ■"''"      ■•JdlO'i 

n'    :•.■/:;>.   Sl   ?/\     .:'     ir."  >   •  !  ij  .i.mio).  ;•(    ^.?fp^ 
■  ^  err^pty,,p-in,;cast  iron  Wj^ter,,«j9ain  J7oq  ft 

long  was  nearly  buoyant  enough  to  float  when 

the  ends  were  tightly  closed,  and  was   easily 

handled    in   tl^e    Monoiigahela  , River,  ,at    Mc- 

Keesport,,  Pa.    The^  sections  were  continuously^ 

jointed  toget^ier' on, shq^e,  launched,, ^nd  $up.- 

ported  at' ^^^^M^m}9l';s^.\^hHr^^:, 
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pension  from  barges,  until  the  whole  line  was, 
completed,  towed  to  position  and  lowered  to 
the  dredged  trench.  The  whole  operation  in- 
cluding the  dredging  of  the  trench  was  ac- 
complished by  15  or  20  men  in  15  days. 


Thei-e  tnight  be  seriotls  objection  on  the  part 
of  a  f6od  commissioner  and  on  the  part  of 
temperance  people  in  the  exportation  of  mil- 
lions of  gallons  of  molasses  from  Porto  Rico 
to  Martinique  to  be  used  in  the  manufacture 
of  rum,  but  this  rurn  is  being  sent  to  France 
to  be  used  against  the  Germans,  for  it  ap- 
pears in  No  Man's  Land  as  high  explosive.' 


■'■k-'Targ'd'iiouiSiana*  fishing  company  has  cut 
down  its  fuel  bill  more  than  $300  a  month  by 
installing  in  an  oyster  boat  a  gas-producCf' 
plant  which  transforms  coal  into  power  gas. 
This  gas  is  being  burned  jn  an  explosive  en- 
gine instead  of  gasolinejiq  -nov 


:  '5)rlvmg:a;IDiesel  engine  with  gas  made  from 
peat  is  one  of  the  developments  of  the  coal 
and  oil  shortage  in  Denmark,  says  Commerce 
Reports.  A  large  engine  shop  in  Copenhagen 
announpes  this  new  adaptation. 

bhr,  o'noih].:!': .y   .■•!  f'lrfdqy.-)   di^rfl  lo 

The  Liberty  Loan  Oil  Go.-  has  'been-  in-; 
corporated  under  the  Colorado  laws  with  a 
capitalization  of  $250,000  divided  into  five  mil- 
lion shares  of  a  par-value  of  five  cents. 


American  railroads  have  achieved  the  feat 
of  adding  to  their  freight  service,  in  thr  short 
space  of  two  years,  an  amount  equal  to  the 
total  traffic  of  Great  Britain,  France,  Russia, 
Germany,    and    Austria   combined. 


Consumption  of  black  blasting  powder  in  the 
United  States  in  1916  amounted  to  over  8,- 
600,000  kegs  of  25  lb.  each.  Of  this  amount, 
metal  and  coal  mining  consumed  7^392^,000  kegs, 
the  remainder  being  used  in  other  ppera,tipns. 


Qne  of  the  innqvations  adaptable  to  the  use 
of  sand  belts,  is  the  pneumatic  pulley  to  be 
used  in  place  of  the  padded  wheel.  This  pul- 
ley is  inflated  in  much  tiie  same  manner  as  a 
bicycle  tire,  and  its  convenience  and  prac- 
ticability Ije  in,  the  fact  that  it,  can  be  inflated 
very  hard,  to  of]fer  a  small  surface  df  the  belt 
to  the  work,  ;or'i£  desired- to  adapt  it,  to  a 
flatter  surface,  less  airpi'eg^vre.ViSfgiycii;,  , 


The  .Louisiana  sugar  industry  will  have 
$5,009,00Q  worth  of  blackstrap  rnola^sses  ;  this; 
year  a^  residtie  f  rom  sug^r.  piaking.  Formerly, 
such  mplasses  was  distilied  into  whiskey,  but 
this  year  it  will ,  be.  turned,  into  commercial 
alcohol  for  munition  purposes,  and, also  sold 
for  mixmg,  m  cattle  feed.  .    '         ' 


■  VTrJ'-"''.  f'''^'^- -']  Vv'-'  ''l'  '  '  ■''■,'i,  ■'.,.■*''*  >''i.'j;:.) 
What  is  .probably  the  world  s  highest  ve- 
locity rope  drive,  according  to  J.  Melville  Ali- 
son, is  in  operation  in  Cleveland,  Ohio,  where 
19  two-inch  ropes  travel  7,800  ft.  (1.47  miles) 
per  min.  over  a  driving  sheave  14  ft.  4  in. 
diameter  to,, a  driven  sheave  4  ft.  7  in.,  only 
27% ;  ^operidia^et^rg,  tratj^raitting,  iabput , ,  1,490 , 
hP-  ,r  'wi;    '  yi-Miuh!^  r.j;;.i-    ;);.,:■.--;:■:    ■    ^ 
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-  New  drill  steel  used  during  1916  by  the  Old 
Dominion  Copper  Mining  and  Smelting  Co., 
Gloebe,  Ariz.,  according  to  the  "Old  Dominion 
BuUetip"  consisted,  of  1.5  tons  Bull  Moose,; 
8  tons  stoper,  2.5  tons  plugger  and  3.5  tons 
Leyner.  One  man  sharpens  and  one  man  tem- 
pers all  steel,  averaging  455  pieces  per  day 
each  during  1916.    - 


The  British  government  has  decided  that 
the  construction  of  the  proposed  tunnel  under 
the  British  channel,  is  not  to  be  proceeded 
with  until  after!  the  war.  The  tunnel  could 
not  be  completed  so  as  to  be  of  any  particular 
assistance  during  the  war.  Had  such  a  tunnel 
been  ready  at  the  beginning  of  the  war,  how- 
ever, it  might  have  been  of  considerable  value. 

-IHO    Ji  ,     ;.; 

'As' a- general  rule,  it  may  be  stated  that  in- 
case  of  a  mine  ;explosion  when  men  are  work- 
ing underground,  arbitrary  reversing  of  the 
air  current  in  a  mine  ventilated  by  an  ex- 
haust fan  is  not  wise,  especially  when  the 
main  traveling  roads  are  on  the  intake  current. 
Man}'  men  have  lost  their  lives  through  air 
reversal  when  they  were  on  their  way  out 
of  the  mine  after  an  accident. 


The'''p6w^t'  irdin' ''a' gallon  of  gasoline  is 
generally  rated  in  these  days  by  the  distance 
it  will  propel  an  automobile.  But  the  same 
energ}',  if  directed  to  other  and  more  varied 
purposes,  will,  milk  three  hundred  cows,  bale 
four  tons  of  hay,  mix  thirty-five  cuTiit '  yards 
of  cement,  plow'  thrde-fifihs'  of  'ah'  acre  6f 
ground,  or '  it  will  generate  enough  electricity 
to  light  a  .large" farmhouse  for  thirtv  hours." 
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Advocates  of  all-welded  piping  systems  will 
be  pleased  to  know  that  a  brewery  having  a 
very  extensive  suction-^as  (ammonia)  piping 
system,  has  just  completed  remodeling  the 
system,  welding  the  w'hole  to  do  away  with 
joints.  Oxyacetylene  was  the  process  used. 
The  progress  in  this  field  generally  is  indi- 
cative that  the  days  of  flanged  headers,  receiv- 
ers, manifolds,  etc.,  as  well  as  piping  systems 
with  numerous  flanged  joints,  are  soon  to  pass 
awav. 


and  the  construction  of  concrete  bridges  over 
the  main  ditches  in  place  of  wooden  structures. 


According  to  statements  made  by  merchant 
captains  arriving  at  ports  in  the  United  States 
the  periscopes  of  German  submarines  are  now 
being  nickel  plated  or  bronzed  with  aluminum 
in  order  to  make  them  invisible.  This  pro- 
cess, it  is  claimed,  reflects  the  colors  of  the 
surrounding  water  and  leaves  the  periscope 
indistinguishable  from  the  water.  The  officers 
said  the  fact  that  so  many  steamships  of  late 
have  been  sunk  w^ithout  anyone  aboard  having 
seen  any  sign  of  a  submarine  is  proof  of  the 
truth  that  the  U-boat  periscopes  have  been 
rendered  "invisible." 


The  production  of  stainless  steel  cutlery 
is  one  of  Sheffield's  great  achievements  of  the 
last  year  or  two.  At  the  present  time  its  man- 
ufacture is  greatly  restricted  or  entirely  sus- 
pended owing  to  the  war  requirements  in  con- 
nection with  chrome  steel.  The  steel  is  the 
invention  of  Mr.  Harry  Brearley,  and  it  con- 
tains 12  to  14%  of  chromium  and  025  to 
o  '35%  carbon.  Unlike  many  types  of  stainless 
metal  knives,  it  gives  an  excellent  cutting 
edge.  Knives  in  constant  use  at  the  table  for 
months  withstand  the  ravages  of  even  mustard 
pickles,  the  most  corrosive  of  foods  or  condi- 
ments. They  remain  perfectly  bright,  and  re- 
quire nothing  but  a  damp  cloth  for  cleaning. 


An  irrigation  project  that  will  supply  50,000,- 
000  gal.  of  water  daily  is  now  under  construc- 
tion on  the  island  of  Maui,  Hawaiian  Islands, 
by  the  Pioneer  Plantation.  The  main  part 
of  the  project  is  a  tunnel  V/z  miles  long,  cut- 
ting across  five  ridges  and  replacing  several 
miles  of  metal  flume.  The  water  is  also  to  be 
used  for  the  development  of  electric  power. 
The  project  includes  the  replacement  of  13^ 
miles  of  metal  flume  by  a  concrete-lined  ditch. 


A  training  school  for  women  oxy-acetylene 
welders  has  been  established  at  Netting  Hill 
Gate  in  England,  the  expenses  in  connection 
with  w-hich  are  paid  by  the  British  Govern- 
ment. About  two  hundred  skilled  women 
welders  have  been  trained  in  this  school  and 
at  least  twenty  women  are  constantly  in  train- 
ing. The  trained  women  are  successfully 
carrying  out  welding  work  in  airplane  fac- 
tories, and  the  demand  for  them  is  so  great 
that  so  far  all  the  welders  have  been  engaged 
by  the  various  factories  two  or  three  weeks 
ahead  of  the  completion  of  their  course  of 
instruction. 


New  York  City's  garbage,  by  treatment  in  a 
$3,000,000  recovery  plant  of  the  latest  type  on 
Staten  Island,  yields  the  following  commercial 
products  :  Grease  for  70,000,000  cakes  of  soap  ; 
1,500  tons  of  nitrogen ;  2,000  tons  of  phosphoric 
acid ;  500  tons  of  potash.  With  the  nitrogen, 
and  the  glycerin  from  soap  making,  there  is  a 
recovery  of  material  yielding  3,500,000  pounds 
of  high  explosives,  while  the  phosphoric  acid 
and  po-tash,  as  well  as  the  nitrogen,  are  valu- 
able in  the  making  of  commercial  fertilizers. 
This  plant  operating  under  the  so-called  Cob- 
well  process,  which  treats  garbage  almost  en- 
tirely by  chemical  methods,  has  effected  in- 
creased recoveries  of  valuable  products 
amounting  to  at  least  25  per  cent,  more  than 
recoveries  under  the  best  previous  reduction 
methods  used  for  New  York's  garbage.  In 
soap,  for  instance,  there  is  an  additional  re- 
covery of  grease  for  10,000,000  cakes  a  year, 
and  in  high  explosives  material  for  700,000 
pounds. 


LATEST  U.  S.  PATENTS 

Full  specifications  and  drawings  of  any  pat- 
ent may  be  obtained  by  sending  five  cents  {not 
stamps)  to  the  Commissioner  of  Patents, 
Washington,  D.  C. 

OCTOBER   2.    • 

1,241.524.  HUMIDIFYING  DET^aCE.  Victor 
A.  Larson,  Chicago,  III. 

1,241,545.  AERIAL  TORPEDO.  Prank  H. 
Patton,   Flagstaff.   Ariz. 

1,241,581-2.  FLUID-PRESSURE  BRAKE  AP- 
PARATUS.    Walter  V.  Turner.  Edsewood,  Pa. 

1,241-711.  MO  VEMENT  -  CONTROLLING 
MECHANISM  FOR  POW'^R-DRIVEN  VE- 
HICLES.    James  Culton,  Denver,  Colo. 
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1,241,725.     GREASE-GUN.      Howard  E.   Emigh, 

Santa    Cruz.    Cal. 
1,241,783.      COMPRESSED   -  AIR     VIBRATOR. 

Charles  W.  Tocknell,  Kenihvorth,  N.  J. 
1,241.812.      PNEUMATIC     CONTROLLER    FOR 

MECHANICAL     PIANO-PLAYERS.       Harold 

A.  Bierck,  Philadelphia,  Pa. 


1,241,847.      DRY     VALVE     FOR     AUTOMATIC 

SPRINKLER   SYSTEMS.      John   R.   Hamilton, 

Yonkers,  N.  Y. 
1,241.872.     AIR-PUMP.       Anthony     Z.     Miciulis, 

Chicago,   111. 
1,241,959.     FOLDING     AIR   -   PUMP.        Bennie 

Goodman,  Millican,  Oreg. 
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1,241,962.  FLUID-OPERATED  TOOL.  Louis 
W.   Greve,   Cleveland,    Ohio. 

1.242.033.  FLUID  -  PRESSURE  TRANSMIS- 
SION. Albert  E.  Painter  and  Waterfield  Pain- 
ter. Reno.  Nev. 

1,242.04a.  AIR-COMPRESSOR.  "William  Rea- 
veli.   Ipswich.   England.  , 

1,242.077.  BLOWER.  Adolph  A.  Thommeh,, 
Chicago,  111. 

1,242,116.  AIR-FAN.  John  Andrew  Sweney,; 
Albuquerque,  N.'  Mex.,  assignor  to  Lydia  B." 
Sweney,  Albuquerque,   N.  Mex. 

OCTOBER   9.    . 

1,242,183.  OIL-BURNER.  William  G.  Hamil- 
ton. Cleburne.  Tex. 

1,242,243.  PROCESS  OF  CUTTING  METAL.. 
James  R.  Rose,  Edgeworth,  Pa. 


1,242,638.      AUTOMATIC      TENSION      DEVICE 
AND    BRAKE    FOR    WEB-ROLLS.      Hovyard 
M.    Barber.   Stonington.   Conn. 
1.242,692.     ROTARY  AIR-OOMPRESSOR.  Philip 

D.    Hibner.    Seaille,    Wash. 
1,242,788,     AIR-PROPELLER.     Tony  Francisco, 

South  Cle  Eluin,  Wash.  ; 

1,242,839;     AUXILIARY  AIR-VALVE.     Johp  J. 

B.   Mulderig,   WilUes-Ba'rre.  Pa.. 
1,242,840.     VACUUM     BEAN-PICKER,      Colton 

D.  Narainor,  Caro,  Mich.  " 

1,242,870.     PNEUMATIC    TOY.      William    Wal- 
ter Rutter.   I'^dmonton.  Alberta.  Canada. 
1,242,873.      PROCESS   AND   APPARATUS   FOR 
FILLING   VESSELS  WITH  MILK.     Wilhelm 
Gotthilf  Schroder,  Lubeck.  Germany. 
1.     A  process  of  making  durable  milk  charac- 
terized  by   the   fact   that   the   milk,   after   being 
pasteurized     or     homogenized     is     then     passed 
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1.  The  process  of  cutting  metal  projections 
from  bodies  or  plates  which  consists  in  direct- 
ing an  oxidizing  jet  along  substantially  the 
plane  of  junction  between  the  body  and  the  pro- 
jection and  preventing  the  oxidizing  action  from 
extending  from  the  cutting  plane  in  the  direc- 
tion of  the  body  or  plate. 
1,24  2,276.     COMPRESSOR.        William      Everett 

Vgi"  Pl3,nclv    Erie    1P2l 

1.242.287.  FUEL  -'  FEEDING  APPARATUS. 
Frederick   Weinberg.    Detroit.   Mich   . 

1.242.288.  VACUUM-FEED  SYSTEM.  Fred- 
erick  Weinberg,   Detroit.   Mich. 

1,242,351.  JOLT  RAMMING-MACHINE.  Ed- 
ward Melville  Huggins,   New  York,   N.  Y. 

1,242.364.  COMBINED  SQUEEZE  AND  JOLT 
RAMMING  MACHINE.  Thomas  J.  Mumford, 
2d,  Plainfield.  N.  J. 

1,242,431.  PNEUMATIC  SPRING.  Ernest  D. 
Foster.  Los  Angeles,  Cal. 

1,242,445.  APPARATUS  FOR  TREATING 
LIQUIDS  WITH  GASES.  Martin  H.  Ittner, 
Jersey  Citv,  N.  J. 

1,242,474.  PNEUMATIC  TRANSMISSION-OP- 
ERATING DEVICE.  George  M.  Riley,  Aurora, 
111. 

1,242.507.  VENTLIATING  AND  HEATING 
APPARATUS.  Erastus  W.  Woods,  Chicago, 
111. 


through  a  surface  cooler  within  a  chamber  under 
a  vacuum  until  the  vapor  developing  in  the  milk 
is  sucked  off,  whereupon  the  milk  still  being  un- 
der action  of  the  vacuum  is  guided  into  a  cham- 
ber also  under  a  vacuum,  and  from  said  cham- 
ber is  allowed  to  flow  into  the  vessel  of  con- 
veyance or  milk  can,  in  which  it  is  closed  tight. 
1,242,874.     TRAIN-PIPE      HOSE.        James      S. 

Sheafe,   New  Brighton,  N.  Y.,  and  Victor  To- 

boUa,   Chicago,   111. 

■  -      !    ,       OCTOBER  16. 

1,242,987-8.  PROCESS  OF  OXIDIZING  GASES. 
Frank  C.  Schmitz,  New  York,  N.  Y. 

1,243,012.  FLUID-PRESSURE  BRAKE.  Wal- 
ter V.  Turner,  Wilkinsburg.  Pa. 

1,243,093.     FLOATATION  APPARATUS.  Henry 

0.  Norvell,  Mascot,  Tenn. 

1.  In  combination,  an  elongated  tank  having 
agitator,  having  a  discharging  portion  depending 
froth  overflows  at  opposite  ends,  an  aerating 
slightly  below  the  liquid  level  in  the  tank  and 
having  outlets  adapted  to  discharge  strata  of 
aerated  pulp  in  the  directions  of  the  froth  over- 
flows, the  tank  being  substantially  unobstructed 
below  the  agitator  and  having  a  settling  space 
below  the  same  extending  throughout  the  length 
of  the  tank,  substantially  as  described. 
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.1,243.237.  CONTROLLING  -  VALVE  MECH- 
AJNISM  FOR  FURNAGE-STOKERS.  George 
"W;  Wood,   Camden,  N.  J. 

1.  The  combination  with  a  plurality  of  stok- 
-ers,  .  each  having  independently  operative  fuel 
.actuating  means,  of  a  valve  casing  having  a 
plurality  of  distributin.g  passages  therein  re- 
spectively connected  to  said  actuating-  means,  a 
valve  having  a  port  successively  movable  into 
register  with  said  passages,  means  for  supply- 
ing pressure  fluid  to  said  valve  and  to  succes- 
-Sively  enter  said  passages  through  the  port  when 
the  valve  is  actuated,  and  means  for  actuating 
said  valve,  substantially  as  described. 

1.243.296.  UTILIZING  AN  EXPANSIVE 
FORCE.  Herbert  Alfred  Humphrey,  West- 
minster,  London.    England. 

1.243.297.  METHOD  OF  RAISING  AND  FORC- 
ING LIQUIDS.  Herbert  Alfred  Humphrey. 
Westminster.  London.  Englaind. 

1.243,455.  STARTING  MECHANISM  FOR  IN- 
TERNAL-COMBUSTION ENGINES.  Greg- 
ory John  Spohrer,  East  Orange,   N.  J. 


above  the  other  with  the  uppermost  chamber 
adapted  to  contain  a  fire  extinguishing  fluid  and 
the  lowermost  chamber  adapted  to  contain  air 
under  jiressure,  the  tank  formed  between  its  ends 
with  an  external  indentation,  a  discharge  tube 
for  the  fluid  chaniber  open  to  the  lower  portion 
of  the  latter,  an  air  inlet  for  the  air  chamber, 
and  a  valved  tube  bridging  the  indentation  and 
extending  from  the  air  chamber  to  the  upper 
portion  of  the  fluid  chamber. 
1,243,770.     PNEUMATIC     TOOL.       Mather    W. 

Sherwood,  Franklin,  Pa.  , 

1,243.782.      AUTOMATIC      TRAIN      CONTROL, 

Walter  V.  Turner-.  Wilkinsburg.  Pa. 
1,343,900.      APPARATUS      FOR      PRODUCIl^G 

ARTIFICIAL     RESPIRATION.       Edmund    J. 

Tyler,   Chicago.   111. 
1,243,996.      FLUID-PRESSURE      REGULATOR. 

Carl   J,    Smith,    Indiana   Harbor,    Ind. 
1,243,998.     FLUID     SAFETY-VALVE.       Arthur 

L.    Smyly,    Chicago,   111.  • 

1.     A  heat-operated  fluid  safety  valve  compris- 
ing a   movable   valve   member  held   normally   in 


J^NBUMATic  Patents  October  23 


John 


THE 
John 


1,243,464.     BLOWER    FOR    BOILERS.       Glenn 

W.   Watson.   Detroit.   Mich. 
a,243,472.      CLEANING      APPARATUS. 

MacNaull  Wilson,  Montclair.  N.  J. 
1,243,509.      MEANS  FOR   CONTROLLING 

OPERATION    OF    AIR-GAS    PLANTS. 

Thomas  Graham.  Halstead.  England. 
:i,243,524.      METHOD    AND    APPARATUS    FOR 

TREATING  AIR.     William  T.  Hoofnagle,  Glen 

Ridge.   N,  J. 
1,243,557.      AIR-PRESSURE   -  MAINTENANCE 

CHAMBER  FOR  AIRCRAFT.     John  J.   Rey- 
nolds. Rantoul,  HI. 
1,243,586.      :\rECHANISM      FOR      OPERATING 

AIR  -  C0MPRB:SS0RS,     Etc.       Ira     Ellsworth 

Brown,  Fort   Stockton.   Tex. 
1,243.592.      PRESSURE     AND     VACUUM     RE- 
LIEF VALVE,     David  Craig.  Peabody,  Mass. 
■       OCTOBER  23.'   '  1       '  ■,-  • 
1,243,727.     AIR-BRAKE    SYSTEM.  " William   J. 

Fried.   Fountain   City.   Wis.       .'      '        ;-  ;,    '    .' 
1,243,733.     FIRE-EXTINGUISHER.       Benjamin 

M.   Grieffith.    Pittsburgh,   Pa. 

1.     A   portable   flre  extinguisher  consisting   of 
3.  tank  provided  with  two  chambers  arranged  one 


open  position  by  gravity,  a  spring  to  close  said 
member  in  case  of  emergency  only,  a  locking 
pin  to  restrain  the  spring  from  acting  to  close 
the  valve,  but  permitting  closure  of  the  valve  by 
other  means,  and  means  having  a  fusible  body 
to  hold  said  pin  in  its  operative  position. 
1,244.0^0.      CARBURETER.         Micael      A.      Duz 

and  Dixon  E.  Washington.  Paris,  France. 
1,244,092.      SUCTION    -    OPERATED      LIQUID- 
FEED  DEVICE.     Webb  Jay,  Chicago,  111. 
1,244,139.     CARPET-CLEANER.      Angel    Stath- 

akis.   Elizaljeth.   N.   J. 
1,244,293.      STATIONARY  FIRE-EXTINGUISH- 
ER SYSTEM.     Robert  L.  Cooney,  Atlanta,  Ga. 
1,244,329.      OIL-BURNER.      Julius  C.   Hinz,  De- 
■    troit,  Mich.  '   .       .- ::,.,;;:  .1 

1,244,365.     TIRE-PUMP.       George  -  U. .' iPatten, 

Chattanooga,  Tenn,  ..  :, 

1,244,380,     PROCESS  OF  RECOVERING  SALT 
FROM    ITS    iVDMIXTURE    WITH    IMPURI- 
TIES IN  CRUDE  BRINE.     William  W.  Skin- 
.   ner    and    Walter    F.   Baughman,    Washington, 
'  D.  C. 

The  process  of  recovering  chlorid   of  sodiun' 
from    its    admixture    with    impurities    in    cnid* 
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brine,  particularly,  the  salts  of  barium,  consist- 
ing of  treating  brine  with  sodium  sulfate  and 
calcium  oxid.  pumping  air  through  the  mixture 
thoroughly  to  incorporate  the  added  substance 
with  the  brine  and  for  the  purposes  of  decom- 
posing the  ferrous  bicarbonate  naturally  pres- 
ent in  the  brine,  thus  producing  a  flock  of  iron 
hydrate,  which  is  carried  down  with  the  barium 
sulfate  formed,  and  crystallizing  the  pure  salt, 
sodium  chlorid.  out  of  the  resultant  solution, 
substantially  as  described. 
1.244,427.      TURBINE   -  DRIVEN   BLOWER. 

Frans  H.  C.  Coppus.  Worcester.  Mass. 

1.  In  a  device  of  the  class  described,  the  com- 
bination with  a  turbine,  of  a  blower  driven 
thereby,  and  having  an  inclosing  casing,  and 
means    for    delivering    the    exhaust    steam    from 


provided   with  an   entrance  opening,   a  partition 
insertible    within    said    tubular    member,    a    pip© 
secured    to    said    partition    and    leading    from    a 
source   of   fluid   under   pressure,   said   pipe   being 
provided   with   a   returned   extension. 
1,244,686.      VACUUM     SYSTEM     FOR     INTER- 
NAL-COMBUSTION   ENGINES.      Walter    R. 
Bamford    and    Harry    W.    Hamilton,    Detroit, 
Mich. 

1,244,700.  PNEUMATIC  EQUALIZER  FOR 
VEHICLES.  John  Loucien  Chesnutt,  Kansas 
City.  Mo. 
1,244,745.  ROTARY  AIR-VALVE  FOR  COR- 
NETS OR  THE  LIKE.  Eugene  E.  King,  Van- 
couver, British  Columbia,  Canada. 
1,244,804.  STRAIGHT-AIR  MECHANISM  FOR 
AIR-BRAKES.    Willis  C.  Webster,  Dubois,  Pa. 
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said  turbine  into  the  casing  of  said  blower  in  a 
direction  corresponding  to  the  movement  of  air 
through  said  casing. 

OCTOBER    30. 

1,244,485.      SOUNDING  APPARATUS.     Ernst  G. 
Fischer.  Washington,  D.  C. 

1.  A  sounder  comprising  a  tube  closed  at  one 
end  to  inclose  an  air-spring,  a  cap  detachably 
threaded  to  the  other  end  of  said  tube,  said  cap 
having  a  water  inlet  passage  to  the  interior  of 
the  tube,  and  a  valve  device,  for  closing  said 
passage,  wholly  supported  by  said  cap,  said  cap 
having  ports  for  releasing  the  air  while  screw- 
ing the  cap  onto  the  tube. 

1,244.508.      VACUUM    -    SEALING      MACHINE. 
Eric  B.  Kramer,  Brooklyn,  and  Charles  Ham- 
mer. New  York,  N.  Y. 
1,244,528.      VACUUM  LIGHTNING-ARRESTER. 

David  T.  Mav,  New  York,  N.  Y. 
1,244,537.      PNEUMATICALLY  -  CONTROLLED 
BLANK-TRIPPING    MECHANISM    FOR 
BLANK-FEEDING   MECHANISMS.      Melville 
E.    Peters.    George    H.    Fath,    and    Albert    F. 
Miller.   Denver.   Colo. 
1,244,631.     WATER-LIFT.         James      Americus 
Mitchell.  McCrory,  Ark. 
1.     A   water   lift   including  a   tubular  member 


1,244,955.      MACHINE    FOR    USE    IN    TRANS- 
MITTING ENERGY  BY  MEANS  OF  ALTER- 
NATELY-MOVING    AIR-COLUMNS.        Hein- 
rich   Christiansen.    Pinneberg,   Germany. 
1,245.059.       DIE-CUSHION.  David      Strand, 

Chicago,  111. 

1.  The  combination  of  a  sheet  metal  shaping 
member,  means  co-operating  with  said  member 
for  shaping  the  material,  and  embodying  grip- 
ping means  for  the  material,  a  freely  detachable 
and  self  contained  fluid  pressure  means  for  main- 
taining a  substantially  unvarying  pressure  on 
the  gripping  means  during  the  operation  of 
shaping  the  material,  said  fluid  pressure  means 
embodying  a  piston  and  a  cylinder,  said  piston 
carrying  a  rod  extending  beyond  the  end  of  the 
cylinder  and  detachably  secured  to  the  said 
shaping  member. 
1,245,063.     VACUUM      SEALING    -    MACHINE. 

Thomas  L.   Taliaferro,  La  Grange,   111. 
1,245.093.      PNEUMATIC    GUN    AND    SHELL- 
FIRING      DEVICE      THEREFOR.         Villeroy 
Corney  Doubleday,  London,  England. 
1,245,106.      MILKING-MACHINE.         Albert       C. 

Hougland,    Madison.   Wis. 
1,245,115.     PNEUMATIC  COUPLING.     Norman 
S.   McEwen,   Nashville,   Tenn. 
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